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In Industrial Electronics, Radio and Television Maintenance, Broadcast 
Station Operation, Commercial Radio Qualification for Ships and Aircraft, 
Mobile Radiotelephone Communications, the experience and knowledge 
required to cope with jobs in any of these highly paid specialised fields, 
comes through training with the Marconi School. 

Only through following the correct syllabus of training can the know- 
ledge be gained to take full advantage of positions in any one of these 
high interest careers. 

Consult Australia’s oldest established and leading radio college. 
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UHF FM/STEREO 


HE remarks, last month, in “Forum” could not have been more timely 

had they been taken from a crystal ball. To repeat: ‘Against this 
background an FM system, with stereo as an option, could easily assume 
very attractive proportions to the equipment industry, to the Government 
and to the retail trade alike.” 


Even while the issue was being distributed, John Bailey, A.W.A. con- 
sumer-products sales manager, was telling N.S.W. distributors that they 
should take up the cause of FM with their parliamentary representatives. 
He went on to say: “Not exerting firm pressure for FM in the! VHF band, 
at the time when we had the opportunity to do so, has proved to be a dis- 
service to the country.” 


Later, to a group of Victorian and South Australian dealers, he again 


‘championed the cause of FM—an apparent about-face for a firm which 


seemed biased all the other way at the A.B.C.B. inquiry some years ago. 


Nor is the attitude unique. Other firms which then were starry-eyed 
about television are now taking a closer look at the proposition of FM/ 
stereo in the UHF band. They are realising that it could open up an 
important new consumer market and one which, by reason of its unique 
character, would not be readily accessible to overseas competition. 


On the engineering side, Mullard Australia have already delivered 
papers showing a way through some of the potential design problems. 
And, of course, two privately owned experimental stations are in process 
of construction. 


But it would be wrong to assume that FM/stereo is almost here. 
Political, economic, industrial and technical situations all have to be the 
subject of inquiry and, in my book, this is going to add up to years, not 
months. And by that time the position relative to colour television may 
well have changed. 


To conclude on a technical note, I doubt the wisdom of assuming that 
the optimum FM/stereo service will simply be present-day VHF practice 
transferred to UHF. It may be wise to take a long, hard look at the idea 
of multiple carriers or an intercarrier system, which may dodge some of the 
problems of multiplexing on the one hand and frequency drift on the other 
—not to mention inadvertant mistuning. We don’t want to be in the posi- 
tion of showing the world how not to do it! 
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INSTROL 


A COMPLETE RANGE OF EQUIPMENT 
CABINETS AND SPEAKER ENCLOSURES 


<€ INSTROL-PLAYMASTER BOOKSHELF SPEAKER SYSTEM 


It’s amazing, the reproduction is unbelievable for so little cost. 
Magnificent bass response with extreme clarity in the upper 
register, Performance equivalent to or even better than com- 
parable imported units, yet Jess than one-third the cost.  Pro- 
duced precisely to this magazine's Original specifications. This 
system is also available as a kit to build yourself, complete 
with instructions, two twin cone speakers, Innerbond acoustic 
wadding. plastic foam cabinet kit and all necessary components. 
SIZES IOS Xt sy x Ol 


MAKE YOUR OWN 
& SAVE EELS... 


Kit of Parts .. .. £14 0 0 


Built and Tested.. £17 18 0 

All parts for the Bookshelf / 
system (including cabinets or f 
cabinet kits) are available sep- f 


urately, Prices upon request. 


VES PLATA SAG 


So easy a child could manage it, The Instrol way—a new and then sandpaper the nail holes, (2) With a cloth, first rub 
simplified method of assembly, A hammer, screwdriver, one ©, then wipe off the filler paste. (3) With a brush, apply 3 
evening of your time, and you cun make your own. cabinets for sat ching Lit comme vith tinoke ee ne 
less th: alf cost, Kits are abs ely C STE, wi ASVhi eke : myed td eda ben tT ho! 
aetnee pon rite taind on than foe a py i polish a complete setting of cabinets. Finishes available are 

ibaa Melee aie cb ie Cope we dab hho Ne |. & Queensland Maple, Walnut, Rosewood, Scandinavian oiled 
vold trim, legs, castors, stays, etc, All parts are precision cut, Teak etc. Instrol cabinet kits may be POSTED to any part 
lit together smoothly, External panels are from heavy laminated — of Australia, Instro! offers you a COMPLETE range of crafts- 
timber with beautiful selected veneer finish. Finishing and = men-designed hi-fi furniture. Equipment, cabinets, and speaker 
polishing your hi-fi cabinet is quite simple. If you can paint, enclosures, etc, All available in kit form or built and polished. 
you can polish. For a beautiful Queensland Muple finish there We will also supply polished cabinets or kits to your special 
are just 3 easy stages in which no skill is required. (1) Putty design. 
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_- - high quality | hi-fi 


furniture. . « 


Equipment cabinets Model Nos. 450 
(at right) and 475 (below), the latest 
additions to the Instro!l range. Design- 
ed to suit all types of imported and 
locally made amplifiers and players. 
No. 475 also caters for all types of 
tape recorders and tape decks. 

No. 450 324” long, 16” wide, 94” high 
No. 475 52” long, 16” wide, 10” high 
Available as kits to build yourself, or 
built and polished in Qld. Maple, 
Teak, Walnut, etc. j 


cca. | 
j 
ca| 


eaiti e 


etd 
SSNs 2 deadlines a 


Spinel 
cyt 
ae Pines 


Model 450. 


Model 478 


Q. Maple kit of Parts ...... 0 £18 16 0 
Q. Maple Built and Polished £19 16 0 | £26 18 0 
menks Kit of "Parts 220... 08. £15 18 0 | £22 18 0 

0 


Teak, Built and Polished .... £22 16 0 £31 10 


(Postage or Freight is additional to prices quoted above.) 


Please send me INSTROL cabinet catalogue. 


BROADWAY ELECTRONICS PTY. LID. MINE es eA cat MuAh anh MUP athe oy aiay PeardciedM 


E.S.A. BANK BUILDING, CNR. BROADWAY AND CITY RD., SYDNEY PROCESS a thabaeiakhe tek a ius tein yo ia yale’ eieia rte USER» catoNd's lp ae mle ekuaa inion 
(Opp, Grace Bros.) Phone: 211-4224, 211-4244, ‘271-4273. 
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NAVIGATION WITHOUT THE STARS 


Airline operators are fast becoming conscious of the economies that can come 
from the more accurate “‘starless” systems of navigation. The first Super VC10 
airliners with doppler systems recently went into trans-Atlantic service. Inertial 
guidance, a system developed for spaceflight, is also being put into operation. 


oe an Atlantic crossing a quite small error in navigation can add perhaps 

300 miles to the length of the journey, and about £400 to the cost in 
extra fuel consumed. Theoretically, there should be no marked deviations from 
a planned course now that captains have long-range radio aids as well as celes- 
tial navigation at their service; yet on occasions the aids are affected by sun- 
spots and other radiation influences, and there are times when the heavenly 
bodies cannot be seen. The risk of errors in dead reckoning may then be serious. 

This risk is of special importance in those areas where radio aids are non- 
existent, or are not so well maintained as those in Europe and America. Many 
instances of errors in dead reckoning, usually the result of drift, are on record 
and many more have never been reported. I was myself once in a flyingboat 
which made its landfall 80 miles too far to the west on a sea crossing of only 
500 miles. On the other hand, celestial navigation, when it is cerible: gives 
remarkably accurate results. A few years ago I flew with Qantas Empire Airways 
on the long sea crossing of 2,650 miles between Mauritius and the Cocos Islands, 
when there was no help but that of the stars, and we made an almost perfect 
run. 

That was on a fine, clear night. It would not have been so simple in dirty 
weather or in daylight when the stars cannot be seen. Since an airline cannot 
do all its long distance flying by night, attention is now being given by operators 
to two new forms of navigation aid. Qantas and Pakistan International Airlines 
recently began using Marconi doppler equipment on some of their long non-stop 
stages; and Pan-American Airways will be flying with the help of the Sperry 
inertial navigation system. Both promise unusual accuracy, probably with a 
margin of error of only two or three miles on an ocean flight. 

No operator has yet had enough experience of doppler to express the 
results in average figures, but the Qantas navigators on the Pacific stages are 
giving favourable reports of it as an aid to navigation in daylight. Since these 
navigators have already established an average error not exceeding 20 miles when 
using celestial observations on the same runs, their standards of judgment must 
obviously be high. 

A few months ago, Super VC10s of BOAC, fitted with the doppler system, 
went into operation on the Atlantic run. 

The Sperry inertial apparatus has been test-flown during the past couple 
of years and its performance has been such as to lead Pan-American to order 
120 sets for its fleet, at a cost of around £30,000 a set. 

This is not the only inertial system on the market; but it is specially inter- 
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Two forward and two rearward looking beams are used in the Marconi doppler 

guidance system fitted to the Super VC10O airliners. When the frequencies of 

the return signals are compared with the original transmit frequencies, accurate 
ground-speed and drift-angle figures can be derived. 
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by E. Colston Shepherd” 


esting because it breaks away from the 
earlier form of floating accelerometer as — 
a means of measuring every movement — 
of the aeroplane, right or left or for- — 
ward, for computing in terms of distance — 
made good along a predetermined track. — 


This type of detector, floating in ~ 
liquid in a can, is free to move in every 
direction and so to supply the required 
information, It has to be carefully ad- 
justed so that it has neutral buoyancy, 
and this means periodical topping up, 
and heating the fluid to the temperature 
at which the detector works. 

The type developed by Sperry has no 
flotation fluid. Its sensitive element is a 
coil mounted between magnets in such a 
way that it can move only in the direc- 
tion in which an indication is required. - 

With two of these, one free to move 
in the yaw axis and the other-in the 
rol] axis, the behaviour of the aeroplane 
can be continuously observed and each 
movement measured, goa 


As each coil moves, the deflection is — 
sensed and the extent of the movement 
is communicated to the computer for 
calculation as to its influence on the 
information coming from the principal 
sensor, This is the one which is free to 
move in response to forward acceler- 
ations, It notes forward speed and the 
computer resolves all the measurements 
in terms of distance made good. 


After each deflection a feedback cur- 
rent restores the coil to its original 
position. As with all such sensing de- 
vices an absolutely stable platform is 


essential and this is ensured by means q 


of gyroscopes. E 


The gyroscope used in this system is 
of special interest because of the method 
employed to reduce precession to a 
minimum by neutralising friction. 

The Sperry designers set themselves to 
do this without resorting to gas bear- 
ings. They averaged the net effect of — 
the friction in an ingenious way with | 
the help of a triple ball-bearing race 
produced by the Rand Corporation. 


The gyro’s axis is supported on these 
three concentric races.. The middle of 
the three races is motor-driven and its 
direction is periodically reversed. For 
this purpose the ball-bearings of the 
middle race have tiny gears machined on 
them which mesh with spur gears in a 
rotating aluminium sleeve. 7 

As a means of neutralising the effects — 
of friction by reversing it, this could 
only be effective, with the gyro spinning 
at 24,000 rev./min., if the period occu- 
pied in changing the direction were ex- 
tremely small. Tests have shown that the 
process of reversal is completed in ten 
milliseconds. 

To obtain such a measure of virtually 
instantaneous reversal means _high-pre- 
cision engineering, and fine work of 
this nature is now going on at the Sperry — 
works at Bracknell in Berkshire. 


The device is expected to give 1,000- 


es Pe 


hours of service between component 
failures. 

Whether the aid chosen to afford self- 
contained navigation guidance is iner- 
tial or doppler, it must be capable of at 


least as much accuracy as the best 


human navigator can show from shots 


at the stars with a bubble sextant and 
the subsequent calculations based on 


GMT and the star almanac, 


Both seem now to have reached a 
stage of development at which they can 
promise a margin of error not exceed- 
ing plus or minus two miles on a jour- 
ney of 2,000 miles. 

This accuracy has yet to be confirmed 
in commercial operation, by experience 
over a period and in all kinds of con- 
ditions, but early reports appear to be 
good. 

“Self-contained” is the key word in 
considering these aids. Every other navi- 
gational aid depends on some sort of 
transmission from the ground which is 
received and interpreted in the aero- 
plane. If either part of the system fails 
in the course of flight, the aid is not 
available. 

Risk of failure cannot be removed 
by putting all the apparatus in the aero- 
plane, but it is halved at least and will 
be reduced still further if, as with Pan- 
Am, two sets are fitted in each liner. 

A further advantage in providing each 
liner with its own independent guidance 
is that the maintenance of the whole 


system is in the hands of the user. 


The essential difference between the 
doppler and inertial systems is simply 
explained. Both detect and measure 
movements by the aeroplane and feed 
their observations into a computer for 
resolution into terms of distance travel- 
led along a specified course, 


Doppler does this by sending down- 
wards impulses of a known frequency 
and measuring the change in that fre- 
quency as the impulses are reflected. 
The change can be interpreted as 
distance. This doppler “shift” is propor- 
tional to the speed of the aeroplane 
over the ground, and because the shift 
is greatest along the line of motion of 
the aeroplane, actual direction can be 
determined and the angle of drift dis- 
covered, 

In the Marconi system, four beams 
are sent out from the aeroplane’s aerial, 
two to port and starboard aimed ahead, 
and two similarly aimed towards the 
rear. This arrangement is used as a 
means of aligning the aerial so that it 
matches exactly the flight path of the 
aeroplane. 

To this end the shift in all four beams 
is compared and the aerial is moved 
automatically about the axes of yaw and 
pitch by a servo mechanism, until the 
doppler shift from each beam is the 
same. 

The alignment is with the flight path; 
the difference between this and the axis 
of the aeroplane, or the direction in 
which it is pointing, is the drift angle. 


Over a number of years this system 
has been under trial and development; 
the development has been based on ex- 
perience. 

One improvement concerns the differ- 
ence in the reflection of the beams from 
land and from sea. The effect of the 
waves on a conical beam is to produce 
a different shift in the front of the beam 
from that at the back. 

This was found to cause 
equal to about 1.2 per cent. 


an error 


The cockpit of a VCIO airliner, fitted with the Marconi Doppler Navigator 

type AD560. Under normal flight conditions, the pilots can relax and eat a 

comfortable meal with no more than an occasional glance at the doppler dials 

to assure themselves that the plane is flying itself efficiently and on course. 
(Photo by courtesy of “Aeroplane & Commercial Aviation News.” 
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The Marconi ground-speed and drift- 

indicator type AA-5604-1. Drift is 

shown on the main dial, ground speed 

in knots in the digital display 
beneath. 


60668- 


DOPPLER 
DISTANCE 


The doppler navigation control and 
display pane] type AA-5607. (Equip-~ 
ment photographs by courtesy of the 

s~F5500 Marconi Company Ltd., England). 


No. | 


Distance flown is displayed as indi- 
cated on this twin display unit type 
AA-5605. It is a dual electro- 
mechanical counter measuring total 
distance flown up to 99,999 nautical 
miles in 1-mile steps. The distance is 
derived by relating the ground-speed 

and time functions. 
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COURSE 
ERROR 

Display of the “horizontal” informa- 

tion for the Sperry inertial guidance 

system. From left to right, the in-| 

dications are (1) wrong course (2) on, 

course and (3) destination overshot, 

START See next page for details of the 


“SIDS” system which correlates stel- 
lar, inertial and doppler information 
for extreme orders of precision. 
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Another connoisseur 
recorder from 


— the Tape 
enthusiasS 


This is it. 


Brenell 


ecorders made for 
Has by enthusiasts. 


. the Recorder for true connoisseurs 


who demand highest quality with top performance! 
Incorporates all the best features that have put 
the name of BRENELL among the world’s “firsts.” 


A NEW model—the STB 2/5/2 


A versatile mono/stereo recorder 
specially designed for use with 
hi-fidelity stereo installations, 
with adjustable attenuators on 
all input channels to ensure 
perfect matching with all auxil- 
lary equipment. It includes 
dual concentric recording level 
and playback level controls e 
cathode follower output four- 
channel mixing on mono 
programme sources e- twin 


recording and twin playback pre- 


amplifiers @ comparison of original and 
recorded signal e adjustable bias level e 


recording facilities for 1/2 and 2/2 e 


playback 


ae facilities for 1/2, 2/2, 1/4 and 2/4 track e sound-on- 
sound facilities e two edgewise meters for recording level, tape output 
level and bias level @ as optional extras: stereo power amplifiers and 


monitoring speakers, 


Alternative model STB 2/510/2 has specia! deck to accommodate 10%” 


N.A.B. reels. 


MONO Recorders and a STEREO PRE-AMPLIFIER are also available. 


The BRENELL Mark 5 Series 3 Tape Deck 


Ge i 


Sole Distributors: 


RCA OF AUSTRALIA 
PTY. LTD. 


An Associate company of Radia Corporation of America. 


SYDNEY: 221 Elizabeth St 61.8541 
MELBOURNE: 2 Stephenson Street, Richmond 
42 4586 

BRISBANE: 173 Ann Street. 2 7884 

PERTH: 280 Stirling Street 28 5057 
ADELAIDE: Newton McLaren Limited, Leigh 
Street. 510111 


This new Mark 5 Series 3 Deck 
incorporates all the proven fea- 
tures which have given Brenell 
Tape Decks their great reputa- 
tion and makes available today 
the Deck of the future. These 
features are:— 4 Tape speeds, 
1%, 3%, 7¥2, 15 i.p.s. 3 Papst 
outer rotor motors (Hysteresis 
synchronous for capstan drive). 
Spool size up to 8%”, special 
Deck available to take 1042” 
Spools. Digital rev. counter. 
Fast rewind, 1,200 ft. in 60 sec. 
Superimpose and pause control. 
Various head combination avail- 


able, i.e., mono-stereo, full, half | 


track, and quarter track, erase, 
record, playback. 


Fill in the coupon for details of other 
Brenell equipment, without obligation. 
Your nearest RCA dealer will supply 
brochures of all models, 
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Please send me a detailed brochure on 
[J] Model STB 2/5/2 
[] Deck Mark § Series 3 
(1) Mono Recorders 
[) Stereo Pre-amplifiers 


The same difficulty might be expected 
to occur over land; and in fact it does, 
but the error averages itself out Over 
land (there is roughly as much uphill as 
downhill terrain) whereas the “sea bias” 
does not. So the design of the aerial has 
been altered to secure beam shapes 
which are less susceptible to this effect, 
and in consequence the sea bias error 
has been reduced to 0.25 per cent. 

At one time there was trouble, too, 
with what was called “height holes” — 
critical heights at which the delay in the 
return of the signal was equal to the 
frequency-modulation interval, so that 
the shift could not be measured or gave 
an inaccurate result, 

This was ingeniously met by what the 
designers described as “wobbulation,” or 
the sweeping of the modulation fre- 
quency through 15 per cent either way 
of its mean value, with the result that 
the value of the critical height is con- 
stantly being altered. 

There has been plenty of evidence 
that the developed system gives good 
results in practice. Before Qantas 
decided to fit it in its aircraft on the 
Pacific run, a period of 750 flying hours 
was devoted to evaluation. 

The report showed a 95 per cent 
probability of accuracy to within one 
per cent of distance flown, with across- 
track errors of less than 0.38 per cent 
of distance flown. In the whole 750 
hours there was no failure in the appar- 
atus. 

Marconi’s doppler is being fitted to the 
VC10s of B.O.A.C. and Ghana Air- 
ways, and also into the DC8s of Tas- 
man Empire Airways in New Zealand. 

One point to be remembered about 
doppler is that the aircraft heading must 
be fed into it, to obtain from it guid- 
ance in maintaining a given track. If 
the heading is inaccurate there will be 
an error in corrections. Care has there- 
fore to be taken to make sure that the 
heading measurement, whether from 
magnetic compass or gyro compass, 1s 
precise. 

A basic reference has likewise to be 
fed into the inertial system at the be- 
ginning of a journey. This is the posi- 
tion on the lines of latitude and longi- 
tude of the place of departure. It can 
be read off a chart; but it must be done 
exactly and given to the system in de- 
grees, minutes and tenths. 

Having thus given the computer its 
location (and this is done on the apron 
before moving away for take-off), the 
inertial system aligns itself with true 
north by means of a gyro compass. It 
make take 15 minutes to warm up and 
it is then ready to accept, again in terms 
of latitude and longitude, the position 
of the desired destination or of succes- 
sive way points or destinations, up to 
a total of 10. 

From now on, the system shows on 
the instrument panel the navigational 
situation in relation to the prescribed 
track, or so controls the autopilot that 
the track is followed. 

On a long run, the desire to follow 
a Great Circle course and so to take 
the shortest route between two points 
on the globe has normally meant flying 
the track in segments of virtually 
straight lines, changing course slightly 
at the end of each segment. 

The inertial system’s computer works 
out the proper Great Circle course and 
prescribes a continuously changing line 
to ensure that it is followed. A minia- 
ture aeroplane, as in the artificial hori- 
zon, shows the pilot whether he is 
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making good this track, or what cor- 


rection he needs to conform with it. 


If, on the way, he gets diverted to ~ 


an alternative landing place, he can re- 


instruct the computer. 


Provision is made for advising the 
pilot should he pass beyond his set des- 
tination, In this event, the direction bar 
on the instrument dial reverses itself 
through 180 degrees and points towards 
the rear. The doppler system is similar- 
ly supplied with a summary of the 
computer’s conclusions displayed on the 
instrument panel, 

They show the track angle, the dis- 
tance to go and any across-track error 
as a distance in nautical miles. 


Christian Johann Doppler (1803-53) 
was the first man to attach signifi- 
cance to the changing note of an 
approaching locomotive’s whistle. Be- 
eause the same basic principles are 
involved Doppler’s name is used to 
identify modern navigation equip- 
ment, 


system can be coupled up with the 
autopilot and left to control it. 


It can also be set up for two succes- 
sive stages and an automatic change- 
over from one to the next takes place 
at the appropriate point. Further courses 
can be laid down as the flight proceeds. 


A high degree of automatic naviga- 
tion is afforded by both these systems. 
Pan-Am is 8S convinced of the bene- 
fits to be derived from the inertial sys- 
tem it has chosen that it has announced 
its intention of changing from four-man 
to three-man crews in the 707s in which 
the system is to be installed. 


That is a prospect to which other 
users of automatic navigation may look 
when they have satisfied themselves of 
the behaviour of the apparatus in the 
hard usage that belongs to commercial 
operation in different climatic and other 
circumstances. 

A marked reduction in the burden of 
navigational duties seems probable, How 
that is ultimately expressed in economic 
terms will be determined by evidence of 
reliability. 

If, indeed, something between 700 
and 1,000 hours of service between 
failures can be proved, there should be 
quite a notable saving in manpower to 
set alongside the almost certain saving 
in fuel consumption from a reduction 
in the average margin of error produced 


by normal methods of navigation. (Re- 


produced from 


“New Scientist” by 
arrangement.) 
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The 


time runs out. 
_ vehicle 
form in 
- putations., | | de yt 
_ appropriate for this unique application without sacrificing size and weight, 


AR-NERTIAL DOPPLER SYSTEM 


The recently accepted (SIDS) Stellar-Inertial-Doppler system and, 


in foreground, the traditional ship's telescope and sextant. 
@ bo U.S. Air Force has officially accepted an advanced navigation system 

incorporating “the best features of three types of navigation systems in use 
in aircraft,” according to George T. Scharfenberger, a senior vice-president of 
Litton Industries, Designated the AN/ASN-59, the Stellar-Inertial-Doppler or 
“SIDS” navigation system will provide the U.S, Air Force with continuous, 
automatic 24-hour, all-weather navigation to an accuracy much greater than 
previously obtainable in a lightweight system, 

The basic method of navigation is inertial, as employed in newest Air 
Force and NATO jet fighters and U.S, Navy patrol and attack aircraft, The 
inertial subsystem automatically tells the pilot his position and the heading and 
distance to any of 90 destinations, It operates continuously without reference 
to the ground, sky or’radio or radar beams. 

@ Velocity information from a doppler navigation system increases the long- 
range accuracy of the inertial system. . 


-@ The astro-tracker subsystem obtains stur fixes to check the latitude and 


longitude position data indicated by the other subsystems. 

@ A computer processes the information from the three navigation subsystems, 

provides output signals for displaying navigation data on the control panels 

and performs computations necessary to control the SIDS system as awhole. 
Most advanced feature of Litton’s SIDS system is the astrotracker sub- 

system, which automatically tracks two or more stars in daylight, as well as 


at night, to determine the precise position of the aircraft, corrects the position 
indicated on the control ‘peti and sends appropriate corrective gyro bias signals 
_to eliminate the cause o 


the error, 

Using position and heading information derived by the inertial subsystem, 
the computer predicts the elevation and tearing of predetermined stars, within 
the field of view of the astro-tracker subsystem at that time and position, and 
sends pointing angle commands to the tracker telescope. (The computer stores 
information on at least four pre-selected stars which will te in view at any 


time and point on earth.) 


The telescope slews to the commanded pointing angles and, if a star is 


within the field of view, a “star presence” signal is generated, along with 


position signals indicating whether the star is left, right, above or below the 


centre axis of the telescope. The digitail computer, upon receipt of ‘these 


indications, generates control signals to centre the star in the telescope field, 

If, within 15 seconds after slewing to the commanded elevation and bear- 
ing, there is no star presence signal, the computer will generate signals for a 
search which continues until a “star presence” signal is generated or the search 
Then the telescope slews to another star, The elevation and 
bearing of any star is continually upgraded by the computer to compensate for 
motion and earth rotation, 

The star-tracking telescope is mounted directly on the gyro-stablised plat- 
the inertial system, eliminating alignment problems and related com- 
The telescope was designed by Litton to provide the characteristics 


The SIDS system is comprised of four units—an integrated stellar-inertial 


reference unit, platform tracker electronics, a digital computer and a display 
and control panel, : : 
with the SIDS system. Total system weight, exclusive of the doppler unit, is 
glen: volume is 5.85 cubic feet. The units can be separated by as much 
~ as 


The aircraft's standard doppler radar unit is employed 


making the system applicable to many aircraft configurations, 


AMAZING SPEED. Only 6 seconds’ initial heating-up time 
from cold, then practically instantaneous. Scope, although 
small, due to entirely new operating principle will perform all 
functions of ordinary type irons from 25 watts to 150 watts. 
ECONOMY. Scope puts heat only where, when and as much 
as needed, consumes current only whilst in use. No expen- 
sive parts to replace. The Deluxe iron, with its Stainless 
Barrel, is supplied with a complete set of spare tips, in a 
re-usable plastic pouch-pack. 

CONVENIENCE. tdeal for inaccessible spots. No burning of 
adjacent insulation or parts. Eminently suitable for a thou- 
sand and one soldering jobs. 

LABOUR-SAVING. instant warm-up — always ready. No 
waiting for cool-off. No over-heating. Eliminates wiping, 
re-tinning and filing of tips to minimum, 

EXCLUSIVE — FULL CIRCLE SWITCH-RING operates 
from any point throughout 360° turn of the handle. No 
awkward twist of the wrist, soldering faces are always in the 
best position for convenient use. 


FULLY GUARANTEED with time-tested dependability. 


VERSATILITY. Solders widest range of connections—small 
or large. Standard and Deluxe out-perform other irons up to 
150 watt rating. Scope can be used in cases where a 
.¢, QUICK higher-than-normal soldering temperature is required. 
e LESS MAINTENANCE. Longer tip life—no expensive heat- 
ing elements to replace. ‘Switch-Ring’ has no metal to metal 
contacts to burn out or become high resistant with time. 
VARIETY. Scope offers three great models from which to 
choose @ Standard... Price 55/- ($5.50) @ Deluxe 
Price 59/6 ($5.95) @ Miniscope .. . Price 52/6 ($5.25). 


mel NEW NATIONAL TRANSFORMER complies 
oR with the S.A.A. Specification C126 and is fitted with 
6 ft. 3 core flex and 3 pin main plug. The only Trans- 
former approved by the iron manufacturers thus 
ensuring full operating efficiency of all Scope 
products. Price 67/- ($6.70) 


SED MV \ NA NA RANSFORMER 
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- “Australasian Colonies, Tasmania and 


- in a small rented factory at Chippendale, 


were the first products of S.T.C.’s Aus- 


_ tralian company, The first of these was 


Seventy Years 
in Australian 
Telecommunications 


Standard Telephones and Cables Pty. 
Ltd. is currently celebrating its 70th 
anniversary. In its 70 years S.T.C. has 
developed from a small commercial 
office into an organisation which devel- 
ops, manufactures and installs advanc- 
ed electronic equipment anywhere in 

the world. 


HE foundation for S.T.C. was laid 
when an office was established in 
Sydney in 1895 by the Western Electric 
Company. S.T.C, now owns and uses 
750,000 sq. ft of floor space and em- 
ploys 2,800 people 
The early history of the company is 
closely associated with the development 
of telephone communication in Austra- 
lia, The Western Electric Company reg- 
istered the Bell telephone patents in the 


New Zealand” as far back as 1878. 

At this time white colonisation in Aus- 
tralia was less than a century old. and 
the continent was composed of a group 
of self-governing colonies with no com- 
mon bond except ancestry and allegiance 
to the British Crown, and no common 
interests save those which geography and 
trade imposed upon them, 

The actual advent of the telephone in 
Australia occurred two years after regis- 
tration of the Bell patents, when, in 
1880, the first instrument was installed in 
the colony of Victoria. This was about 
the same time that telephones were jn- 
troduced into Europe. 

Three years later the London branch 
of the Western Electric Co. commenced 4 
the export of telephone apparatus to the 
Australian colonies and, in 1895, opened 
an Australian office at Sydney. This date 
is regarded as the foundation date of sis 
S.T.C. Pty, Ltd. 

For the first 30 years of its history 
the business of the Australian company 
was concerned almost entirely with 
importing and installing the products of 
its associated manufacturing companies 
in Great Britain and in other parts of 
the world And, while embracing com- 
munication equipment of various types 
the bulk of it was mainly telephone 
apparatus for the Postmaster-General’s 
Department. 

In 1925 two important events occur- 
red which had far-reaching effects on the 
progress and development of the Aus- 


the decision to commence manufacturing 
operations in Australia; the second was 
the acquisition of the company by I.T.T. 
and its change of name to Standard 
Telephones and Cables (A’sia) Ltd. The 
name has since been changed to Stan- 
dard Telephones and Cables Pty. Ltd. 
1927 saw the genesis of the Austra- 
lian manufacturing business which started 


an inner Sydney suburb. Telephones 
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built and installed by S.T.C. Power 
output is 20 watts but the solid- 
state circuitry minimises current 
drain to simplify supply problems in 
remote locations. Power for the in- 
_ stallation shown comes from a wind- 
driven generator mounted atop the 
_mast fo the right of the top picture. 


tralian manufacturing venture, followed 
in quick succession by other types’ cf 
telephone apparatus, radio receivers and 
radio transmission equipment. 


In 1927 there were no economic in- 
dicators pointing to the run-out of the 
tide of national prosperity which was to 
usher in the great depression of the 
1930s. Less than four years later this 
depression constituted a major setback to 
the fortunes of the Chippendale enter- 
prise, The sales for each year from 1930 
to 1934 tell their own story: £488,093; 
£242,792; £240,205; £222,758 and 
£307,301. 

It is of great significance, however, 
that while total sales fell, the volume of 
sales from local manufacture increased, 
creating work at a time when unemploy- 


“What , could really use 


For economy, General Electric silicon power semiconductors 


1. Power Thyristor (Silicon Controlled Rectifier) C6,,...,.1A @ TC =85°C/200V 
2. Power Thyristor (SCR) C20.......... its © sino ole ++224.7A @ TC =65°C/400V 
3. Power Thyristor (SCR) C30 seve LEA @ TC =70°C/400V 
4. Power Diode A4O..... aH 4 ele atin dese G erstale dere aig A Gis Satelaere 20A @ TC =110°C/600V 


For high voltage, General Electric silicon power semiconductors 


5. Power Thyristor (SCR) C145......,.0..0.. See bls .2.-35A @ TC =80°C/1300V 
6. Power, Thyristor (SCR) C150.....,.ce008. soeee20A @ TC #75§°C/1300V 
7. Power Thyristor (SCR) C180.......... +++. L50A @ TC =90°C/1300V 


For high speed, General Electric silicon power semiconductors 


. Signal Thyristor (Silicon Controlled Switch) 13B....1IGTC =1 uA; 1H =.2MA 
. High-Frequency Power Thyristor C140 16A @ TC =70°C/400V 
. High-Frequency Power Thyristor C155........ sveee70A @ TC =70°C/500V 
. High-Frequency Power Thyristor C185...,..... .-- L50A @ TC =90°C/600V 
. Silicon Power Transistor 68 +++ 60W @ TC #100°C/120V 
. Silicon Power Transistor 20A..... viereteaid 7 ae eee +++. 30W @ TC =100°C/80V 
- Silicon Power Transistor 7A-T........+-. ORC es 4-40W @ TC =25°C/200V 


Ponbe Thyristor ee -99) CS........ Culelelaiers see LA @ TC =100°C/400V 
- Power Thyristor (2N1770A-77A) Cl10......... ++..4.7A @ TC =105°C/400V 
. Power Thyristor (2N681-92) C35..........008 ++s+-l6A @ TC =65°C/800V 
. Power Thyristor (2N1909-16) C50......,.+.00% .»».70A @ TC =75°C/900V 
. Power Thyristor (2N2542-48) C80..........00 +». 150A @ TC =80°C/800V 
- Power Thyristor 6RW75......... Dia bayesian eine 300A @ TC «80°C/1000V 
« Power Diod@ AZO... csccsenceve giitele sian welhapis 100A @ TC =130°C/1200V 
- Power Diode A90.......,....+- eeparnua SOSH K | 250A @ TC =135°C/1000V 
. Power Diode 6RW62 200A @ TC =125°C/2000V 
- Controlled Avalanche Diodes (6 sizes) aile's uss 0.5A to 250A, 500V to 1000V 
. Fast Recovery Diodes (4 sizes) 6A to 35A, 400V; t;,-=200 nsec Max. 
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.an SCR—but can | afford to put one 
in a light dimmer ?” (See No. 2 at left) 


. a thyristor designed for high fre- 
quencies—one that has low turn-off 
time.” (See No. 9) 


. 2 Silicon rectifier that can hendle 
80,000 peak watts in the reverse direc- 
tion.” (See No, 24) 


Spend a minute or two with the list- 
ings at the left, and you'll find that 
General Electric makes a silicon 
power semiconductor for almost any 
application you can think of. 

You'll find one for a cordless shaver, 
another for a motor-speed control, 
still others for mighty industrial 
equipment and military applications. 

While you think of it, clip the list. Or 
better still, ask for General Electric's 
free ‘Reference Guide to Silicon Pow- 
er Semiconductors.” It lists twice as 
many types as we do here, with de- 
tailed descriptions and photographs 
as well. Contact your G.E. representa- 
tive or General Electric Company, Dept. 
EC-65-01, 159MadisonAve.,NewYork, 
N.Y. 10076, U.S.A. 

Australian General Electric Pty. Ltd., 
703 York St., Sydney, N.S.W. 


GENERAL @ ELECTRIC 
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| ment was incredibly high. Local manu- 


facturing in the period 1930 to 1934 was (aa 


valued at £77,000; £126,000; £160,000; 

£140,000 and £161,000 for each succes- 
sive year. 

By 1935 the Chippendale factory was 

j too small to house the company’s ex- 

_panding business, land was bought in the 


nearby suburb of Alexandria where the - beers 


company erected a factory with an initial 
floor space of 30,000 sq. ft. This ori- 
ginal factory is now the Alexandria 
machine shop. On the outbreak of war 
in Europe in 1939, the number of S.T.C. 
employees stood at 486 and the factory 
ae space had increased to 55,000 sq. 


“The experience of World War II 


A dual radio link 
transmitter / re- 
ceiver of the type 
supplied to the 
Philippines for 
inter-islands tele- 
phone traffic. The 
unit pictured is 
predomi- 
nantly solid-state 
the later 

fully en- 
gineered in Aus- 
tralia, has all 
solid-state cir- 
cuitry operating at 
2000MC and 
carrying up to 600 
telephone circuits 
or a TV program. 


| demonstrated the reliance placed by 
/ modern armed services on a steady and 
| adequate flow of electronic and commu- 
_Nication equipment. Supplies of this 
equipment from overseas were subject 
firstly to priorities established by the 
supplying country and secondly to the 
hazards of enemy action during trans- 
| portation over long distances. 
- It was essential, therefore, that Aus- 
tralia should help herself and that in- 
; dustry should meet this challenge. 
_ §.T.C. accepted readily its share of 
_ responsibilities in this task. Radio trans- 
mitting and receiving equipment, line 
transmission equipment, broddcasters, 
radar equipment, transmitting and re- 
ceiving valves, rectifier equipment, army 
field switchboards and telephones, were 
some of the products manufactured and 
supplied by S.T.C. to all branches of 
the Australian and U.S. Forces in the 
Pacific theatre of war where tropical 
jungle conditions imposed severe design 
parameters on all equipment. 
By the end of the war in 1945 it had 
been demonstrated clearly that Austra- 
lian industry was capable of manufactur- 
| ing sophisticated communication equip- 
ment. - 
The last 20 years of S.T.C.’s history, 
' from 1945 to 1965, has been a period 
_of overall expansion in which four events 


The year 1948 saw the establishment 
of the Liverpool factory on a large site 
some 25 miles from the heart. of Syd- 
ney. By this time S.T.C. employees 
_ numbered 2,400 and the Alexandria fac- 
tory had reached its building saturation 
point. Liverpool was intended to be, 
_ and has in fact become, the location for 
future expansion. 
In 1961 a momentous decision was 
taken to discontinue the manufacturing 
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The United States Stuart Ballantyne Medal—‘For outstanding achievements in 


Sut 


the fields of communication” —has been awarded to British scientist Alec Harvey 


Reeves, 


transmission of photographs from Mars to Earth. 


His invention, the pulse code modulator, made possible the recent 


Mr Reeves originally con- 


ceived PCM over 25 years ago when working with Sir Robert Watson-Watt’s 


team on pioneer radar development. 


It is anticipated that PCM will find 


many new communication applications in the near future. 
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and marketing of household electrical 
appliances. These were _ traditional 
S.T.C. product lines producing at that 
time 30 per cent of S.T.C.’s sales in- 
come. From then on §.TC was to con- 
centrate on developing the engineering 
side of its business 

It is now a matter of record that, by 
1964, the loss of gross revenue from the 


‘gale of household appliances had been 


more than replaced by increased revenue 
from engineering sales and, in fact, gross 
income in 1964 was an all-time com- 
pany record. : 

In 1963, a contract to supply and in- 
stall a microwave system from Brisbane 
to Cairns to complete the land-based 
link between the undersea Seacom and 
Compac cables represented the com- 
any’s successful entry into the “turn- 
key* type of contract involving the 
planning, supply, installation and com- 
missioning into service of a major com- 
munication system. 

The fourth event occurred in March 
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of this year when the Commonwealth 
of Australia presented S.T.C. with an 
award in recognition of the successful 
results of three years of concentrated 
export endeavour, These export results 
proved that the company was able to 
sell Australian-designed and manufac- 
tured telecommunication equipment on 
the world market, 

Looking ahead, S.T.C. is destined to 
undertake work on satellite communica- 
tion systems; on laser phenomena. which 
are being so actively explored and ap- 
plied in various fields; on more extensive 
application of computer techniques to 
telecommunications; on advanced 
navigation, telemetry and remote control 
systems; transmission and switching sys- 
tems using digital coding arrangements 
and on many other new developments. 

These are techniques not even 
dreamed of in the commercial office of 
the Western Electric Company, Vickery’s 
Chambers, Pitt Street, Sydney, Colony 
of N.S.W. in the year 1895, | 
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Qantas House, Sydney, centre of the organisation’s world 
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wide communication system for seat reservations and 
administrative messages. 


IRLINE companies are among the 
4 largest operators in the international 
communications field, using their own 
teletype networks for a continuous flow 
of messages relating to passenger reser- 
vations, plus operational. engineering and 
administrative activities. 

The largest private user of interna- 
tional communications in Australia is 
Qantas, whose communications centre is 
located in Qantas House, Elizabeth 
Street, Sydney, N.S.W. This centre 
handles all messages relevant to oper- 
ating the large fleet of Qantas aircraft, 
flying at speeds of up to 600 miles an 
hour over 72,178 route miles through- 
out the world. 


These services are also linked with 
those of other airlines, with the result 
that Qantas Telecommunications Depart- 
ment is involved in a vast and complex 
network, averaging an exchange of 
18,000 messages daily at 1,000 an hour 
during peak periods. Last year nearly 
four million messages were handled at 
the centre. 

Qantas, together with associated com- 
panies throughout the world, have co- 
ordinated their communication facilities 


into a communications network called 
Overseas Fixed Telecommunications 
System, abbreviated OFTS. This cov- 
erage is augmented by another co- 
operative network known as SITA 
(Societe Internationale de Telecommuni- 
cations Aeronautique), A glance at the 
accompanying map will reveal _ the 
worldwide coverage attained by these 
systems. 

All the communication circuits, name- 
ly land lines, submarine cables, high- 
frequency and microwave links, etc., are 
owned by the public authorities of the 
various countries through which they 
pass, These circuits are leased by the 
various airlines for their own use. 


Qantas leases circuits which connect 
Sydney direct with London, Auckland, 
Singapore, Nandi (Fiji), San Francisco, 
Hong Kong and Colombo. Within Aus- 
tralia direct lines connect to Brisbane, 
Melbourne, D.C.A. Mascot, Qantas Mas- 
cot, Qantas House, A.N.A., T.A.A., Air- 
India and B.O.A.C. Telex facilities link 
the system to most other destinations. 

Telex is a P.M.G, teletype system. 
Subscribers are provided with the neces- 
sary terminal equipment which operates 


BOOKING AN 
AIRLINE SEAT 


Although seemingly a simple procedure to the 
prospective passenger, booking a seat on an 
international airline flight involves a series of 
complex operations within the field of 
international communications. This article, and 
@e ithe one to follow, explains how the airlines are 
Hy Coping with the ever increasing demand on their 
‘ communication and reservation systems. 


By Calvin Walters 


in conjunction with a centra] exchange 
system, Any Telex subscriber can ask to 
be connected to any other Telex sub- 
scriber, using trunk lines if necessary. 
The caller is charged on a time/distance 
basis as for a telephone call. The ex- 
change is manually operated at present, 
but will shortly be converted to auto- 
matic. The system can be used _inter- 
nationally but, because of the high cost, 
it is so used by the airlines only when 
no other channel is available or when 
the message is highly confidential, 


The Reservations Control Centre in 
Sydney controls reservations on flights 
out of Australia for Qantas, B.O.A.C., 
S.A.A. and Air New Zealand. Incoming 
flights are controlled mainly from the 
distant terminal point. For example, the 
B.O.A.C, centre in London controls in- 
coming flights on the Kangaroo Route 
(London-Sydney via Middle East) and 
flights from San Francisco to Sydney 
are controlled by the Qantas Centre. in 
San Francisco. 


If a prospective traveller to London, 


| 


irrespective of how he intends to travel — 


there; wishes to book a return flight on 
an aircraft leaving London on a particu- 
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lar date he can call Qantas Reservations in Sydney and 
book a reservation from London on the date required. Syd- 
ney Reservations will send a signal to London selling the 
seat. In this way itineraries can be quickly finalised. Similar 
procedures prevail on all routes. 

The cost to the airline company of the leased teletype 
circuits seems very great at first reading. For instance, the 
teletype circuits with Singapore involve a payment of £47,000 
($A94,000) per annum to The Overseas Telecommunications 
Commission and its counterpart in Singapore. The same 
amount is paid for the Hong Kong and Colombo circuits. 
These are for 60 words per minute circuits, Other annual 
payments to O.T.C. for leases are as follows: San Francisco 


and London via COMPAC, £56,250; Auckland, £28,000; 
Nandi, £16,667; Melbourne and Brisbane land line £7,500 
each. 


The circuits via COMPAC cable to San Francisco and 
London operate at 100 words per minute. At present the 
Auckland COMPAC circuit operates at 60 words per minute, 
to be increased shortly to 100 for a 25 per cent surcharge. 
These charges may seem quite high but, when taken into 
the overall picture, the average rate per message is very much 
Jower than would be the case if sent via public communica- 
tions facilities. 

When one first walks into the Seat Reservation section 
one is immediately impressed with the orderliness which 
prevails, Row upon row of desks are each manned by a 
Telephone Sales Operator who attends to a special telephone. 
There are facilities for handling 40 incoming calls at the 
one time, Conveyor belts operate between desks to carry 
messages. A revolving filing system contains passenger 
itinerary details in date of departure order. All this is part 
of an overall pattern which ultimately 
falls neatly into place. 

Bookings on flights are originated 
either by a personal call, a telephone 
call, or through a salesman or a travel 
agent contacting a Qantas reservations 
Office. Reservations control sheets are 
maintained manually by Reservation 
Control. From these, passenger lists 
for each flight are compiled. Before 
selling seats to a customer the telephone 
pales operator refers to a duplicated 
reservations status bulletin for the book- 
ing status of the flight. If the flight is 
open for sale the seats are confirmed im- 


one of the many 
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mediately, 

If seats on that flight are unavailable 
the flight is said to be not open for sale, 
and the bookings may be put on a “re- 
quest” or “wait list” status. This means 
that they are held pending a cancel- 
lation or transfer to another flight. Re- 
ports from other offices covering sales, 
requests, cancellations, wait lists, etc., 
come by teletype to the Sydney office 
where the flight records are entered and 
updated manually. 


Let us follow a message through the 
procedure from the request for the seat 
by a passenger to the transmission of 
the message. The example is for a seat 
sought by one Walters on a flight from 
Nandi to Sydney on Flight QF 587 on 
23rd July. I made a request that I 
would be travelling from Nandi to Syd- 
ney on that date and would require a 
first class seat. 

The reservations officer made out a 


Assuming the flight is “open,” 


First point of contact for the prospective traveller is 


Telephone Sales Positions. Each operator 


has a switchboard giving rapid access to other reservation 
personnel, 


ACTION (2) 


Py 


the operator makes out a docket—in triplicate 


-——containing all the information necessary to complete the booking. 


card in triplicate, which is reproduced 
here. The various numbers and abbre- 
viations are similar to those used in the 
teletype message to place the booking, 
and are explained in detail a little fur- 
ther on. 


The completed card and its copies are 
placed on conveyor belts. One copy is 
carried to the telecommunications centre 
in an adjoining room, This room has 
the appearance of a section of the tele- 
graph office at the Sydney G.P.O. Girls 
sit at teletype machines in one section, 
perforated tape machines are located in 
another, whilst a number of tape trans- 
mitters occupy yet another. In one 
corner is all the relay and electronic 
contro] apparatus for the machines. 


When the reservations card reaches 
the telecommunications room it is taken 


A copy of the docket goes to the Communications Room, where it is punched 
inte tape for teletype transmission to the appropriate office, San Francisco 
in this case. (Abbreviated “SFO.’’). 


by a teletype operator who prepares it 
for transmission by typing it on a tele- 
type machine. This machine produces a 
page copy at the machine and a _perfor- 
ated tape at the tape reception location 
simultaneously, The tape is punched in 
the international 5 unit teletype code. 


The “tape reception location” is a 
vital part of the Communications Centre. 
It is a form of exchange, to which .are 
directed all messages for retransmission 
to their ultimate destination. It consists 
of banks of tape punching machines 
which receive messages from overseas, 
from interstate or, as we have just noted, 
from another operator on the other side 
of the room, 

Thus, a message may come in from 
San Francisco, for redirection to another 
office in the same building, where it will 
ultimately be displayed as a _ printed 
page. Alternately, a message may come 
in from Melbourne or Brisbane to ‘be 
redirected to London. Or, again, a mes- 
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pam 
The Flight Information Section of the 


of 


reservations system, This section con- 


tinually updates the flight status as bookings are confirmed, and issues flight 
status bulletins to Telephone Sales Operators. 


# wt 


The Communications Centre sh 


owing, left, tape preparation machines, centre, 


tape transmitters and, right, the receiving location. A receiving operator is 
shown feeding a tape into the back of a transmitter rack. It will be with- 
drawn by the transmitter operator and fed to the appropriate transmitter. 


sage may be originated on the other side 
of the room for ultimate transmission 
to Hong Kong or Singapore. 

Jt is uncanny to watch messages being 
punched into tape by machines which 
are operated by someone thousands of 
miles away, in London or one of the 
other world centres. As a matter of 
interest the Sydney to London circuit 
travels by COMPAC cable to Vancouver 
thence by microwave link across Canada 
to Montreal, thence by CANTAT cable 
into London. COMPAC and CANTAT 
cables are the same type. COMPAC 
means communications across the Paci- 
fic. CANTAT means cable across the 
Atlantic. 


The specimen of tape reproduced here. 
representing the author’s booking from 
Nandi to Sydney, is typical of those 
which present themselves to the officer 
at the tape reception location, It con- 
tains punched holes representing the 
message, plus a printed version. The 
latter has a number of advantages, one 
of the main ones being to enable the 
officer to quickly determine the message 
destination and thus carry out the next 
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operation. 

The message on our specimen tape is 
as follows:—-B 194 (operator at position 
“B,” message number 194 for the day). 
SFO (San_ Francisco) QU (Urgent 
priority) SFORRQF (San _ Francisco 
Reservations General Qantas) SYDRRQF 
(office of origin—-Sydney Reservations 
General Qantas) 150150 (date and time 
of message, 1 5th—of the current month— 
OISOGMT. SYDQF 23071 (Sydney 
Qantas file number), 1 WALTERS 
QFS587 (Qantas-flight-587) F (First class) 
23 JULNANSYDSS1 (23 July, Nandi to 
Sydney, sold one seat) ARRQF 586 F 22 
JULBDSYD (arriving Nandi Qantas 586 
22 July, boarding Sydney flight). JS 
(Operator’s initials), 


The tape reception operator logs the 
circuit number of the prepared message 
on an inwards check sheet, tears off the 
tape and places it in a transmitting rack 
in the correct order of priority. The 
transmitting racks consist of banks of 
slotted holders of various colours sus- 
pended in front of the tape tranmitting 
machines. Each colour represents a cer- 
tain priority and the tape is inserted 


into the appropriate slot by the operator. 

The transmitting operator now takes 
the tape, inserts it into the transmitting 
head of one of the six transmitters, re- 
cords the number on a_ checksheet, 
presses a button and the message is on 
its way to its destination with an auto- 
matically inserted number preceding it. 
Messages received from other stations 
are treated in exactly the same way, The 
tape is torn off and retransmitted to its 
final destination after being placed in 
the racks as outlined above. 

Any message addressed to Sydney 
may be for either the city area or 
various locations in the Mascot Airport 
area. These are directed to their destin- 
ations by the tape reception operators 
who, by the addresses and text content, 
split them into three groups, Mascot 
Traffic, Mascot Operations/Supplies/En- 
gineering/Catering, and Qantas House. 
As these messages are transmitted to 
their destinations they also appear on 
a page copy monitor from which the 
distribution staff make further copies 
when required, redirect to extra locations 
when required, or take any other action 
necessary. 

After normal office hours, addressees 
are phoned at home with any messages 
that may require immediate action, Re- 
plies are taken down directly on a type- 
writer then placed in a message tape 
preparation position for processing. The 
office is, however, staffed 24 hours a 
day for the reception of messages and 
reservation from other parts of the 
world. 

Messages from keypoints in the Mas- 
cot Airport area are transmitted to the 
Telecommunications Centre per medium 
of the MUFAX facsimile transmitter. 
This operates on a similar principle to 
a picture transmitting machine. The 
message is printed manually or typed 
on a form. This is inserted into the 
transmitter which is connected by land- 
line to a receiver at the Telcom centre. 
An exact copy of the form with its 
message is reproduced on this receiver. 

There are two main problems associ- 
ated with the present system of seat 
reservation. Firstly there is the slowness 
with which bookings or cancellations are 
incorporated into the reservations. con- 
trol system and secondly the problem 
of physically handling and storing vast 
amounts of paper work. Dealing with 
about 300,000 passengers a year gener- 
ates a lot of message handling. In one 
month of this year 230,440 such mes- 
sages were processed by Qantas. 

anual handling of such traffic will 
become almost completely impractical if 
continued for much longer. The whole 
system will break down under masses of 
paper work. At the present time mes- 
sages may take from a few minutes to 
a few hours to forward depending on 
the rate of flow of messages into the 
centre. At present the peak load rate of 
forwarding is about 1,000 messages per 
hour, which is still not fast enough to 
cope with the tremendous growth of 
passenger traffic. 

The obvious solution to these prob- 
lems is some form of automatic mes- 
sage handling and reservation system, 
involving computers, Such a system 
should be able to perform, electronic- 
ally, most of the message handling and 
reservation functions which are now per- 
formed manually. Such a_ system is 
being adopted by Qantas with the intro- 
duction of their Qantam Computerised 
Communications and Reservation 
System. This will be described in Part 2 
of this article next month, | 
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KEF SPEAKERS — 


The compicte range of KEF speakers is 
now in stock, Our shipment includes the 
new mode! “‘Celeste’’ which incorporates 
the new super-tweeter. This KEF_ tweeter 
offers considerabla improvement in HF per- 
formance. Ask for our KEF prices . 
just specify the model of interest to you, 
Use our speedy mail quote service! 


~ UNIQUE ENCEL STEREO SYSTEM — 
WITH 5 SPEAKER ENCLOSURES 


If you wish to purchase a complete stereo 
system at budget rates, this outstanding 
offer must interest you. Included are the 
Star SA30 stereo amplificr — 10 watts 
RMS cach channel, Labcraft 643 turntable 
fitted with B and O stereo diamond mag- 
netic cartridge, two “Encel-ette’’ 5 speaker 
systems with oiled walnut or teak cabinets, 
Each speaker system employs 

four 6'%in speakers and = one £ 
Dein (tweeter! Wie es we 

The new model Ence} X!212 stereo ampll- 
ficr may be substituted without additional 
cost! 


LEAK "STEREO 30” 


valuations have improved . . . 
even on the TI pieces we were offering 
some months ago. Now is the tme to 
make your move to a fully transistorised 
LEAK stereo amplifier. Soiid state eauip- 
ment is more popular than ever . . , it’s 
lighter, smaller and more reliable! 


~ WHAT IS AN EMO? 


Everyone is familiar with an EMF .. . 
but what is an EMQ? Our mail order 
department procedure has been streamlined 
in order to give you better than ever mail 
service, Ask for an EMQ : . . an Encel 
Mail Quote. No matter what you want, 
even if it is not listed, we will give you 
an EMOQ with great speed. Spend fivenence 
on a stamp and save a fortune! 


~~ PROFESSIONAL TAPE RECORDERS 


Now in stock... the NEW OKI 
FT2020 fully transistorised stereo recorder, 
the Tandberg Model 6 and 74B, the re- 
cently arrived BRENELL and also the new 
REVOX Model G36. Write to us for a 
price . . . our agreements with the agents 
forbid advertising prices. These are the 
world’s leading makes. and are used in 
studios al} over the globe, 


ee 


SPECIAL STEREO OFFER 


Pioneer SMB-161_ stereo amplifier/tuner, 
Dual 1010 hi-fi turntable, two 8in .Good- 
pal speakers. All brand new and guaran- 
teGOSe eit Peas 


"TRIO" AMPLIFIERS 
Model WI1O0 sterco amplifier, this 
with dante ip bs ne £52/-/ 


Trade-in 


1 W114 fully trans- 
: MSstorised stereo Manip. os £84/ 10/ f 


KELLY SPEAKERS 


is. synonymous with 
quality in the loudspeaker field, As Encel 
Electronics are distributors for KELLY in 
Australia, you’ purchase KELLY speakers at 
the lowest price ever, These speakers were 
sold in Australia not so long ago for 
£35/10/! 

The Kelly Mk HI 12in bass unit finds ready 
acceptance as a bass and woofer unit, Ex- 
cellent response without break-up to ke/s. 
This is the crossover frequency, 


£19/10/- 


The Mk II Kelly Ribbon Tweeter is well 
known and deserves its universal! reputation. 
The Mk Il is the most effective domestic 
treble unit to come to the Australian 
market, regardless of price, The perfect 
partner for the Mk III bass unit, Crossover 
to match: £4/10/, 


£19/10/- 


The name KELLY 


THE LUX SO11 — SOLID 
STATE STEREO AMPLIFIER 


Throughout Australia customers report out- 


standing results with the SQII. Twenty 
Watts output in each channel, 4 mV_ input 
sensitivity, scratch and rumble filters, loud- 
ness control and separate bass and treble 
controls are major features, Come to. the 
new auditorium at 431 Bridge Road, 


Richmond, and hear this 
remarkable stereo ampli- £ 
fier .. Ae Stee only 


ier af 


~ STENTORIAN SPEAKERS 


Stentcrian speakers are winning new friends 
everywhere . . . friendships based on per- 
formance and price. ENCEL PRICES ARE 
THE LOWEST IN AUSTRALIA, 

Model HF 1016 Stentorian Major. a? A 


Mode! 1016 10in'.. ,. . 10/5/- 
Mode! 1012 10in .. .. «ev oe £6/+/+ 
Model 816 Sin .. ..7.. « +) _ &/$/s 
Model 812 8in .. ., &4/10/- 


All prices include Sales Tax! 


THE NEW ENCEL X1212 
STEREO AMPLIFIER 


A completely new X1212 Encel. amplifier 
is now available — with new features in- 
cluding improved design and performance. 
Many hundreds of the previous model were 
sold — now the X1212 is better than ever! 
12 watts output cach channel, 30-50,000 
tiSw, c's frequency response, input sens, 4 
mV, Although the specifications have been 
imorovedt the price is 0 
still Bas. My aa Ciel 


Stock now includes: Akai M8, 707, X4 and 
STi, Tandberg 748 and 64, Philips EL 
3548, EL 3300. EL 3549, National 7035S, 
705, 7858, Sony 200, 357/4, 500A, Geloso, 
Grundig, Ferguson, Brenell, Truvox, 
Revox, ete, Select the model you require 
and ask for the Ence! price. Even if the 


recorder you require is not listed it will 
pay you well to do so. 


PLAYMASTER BOOKSHELF 
SPEAKER SYSTEMS 
£15 complete 


NOW IN STOCK 


Amplifiers } _ Turntables 
§ Orpheus, Lab- 
Leak, Pioneer, @ craft, J.H., 
Lux, Encel, Trio, H Lenco, Garrard, 
Truvox, etc. ® Thorens, Dual, 
a etc, ’ 


8 

® 

8 

Speakers § Pick-Ups and 
Wharfedale, & 

Kelly, Akai, H Cartridges 
Celestion, Good- 8 Ortofon, ADC, 
mans, Richard § Decca, SME, 
Allen, Stentorian, « Pritchard, J.H.. 
Leak, Pioneer, : All Balance, 
KEF, etc. « Shure, etc 

6 


s 

s _ Dictafing 
Tape Recorders = Machines 
Revox, Tandberg, § Stenorette, 
Grundig, Akai, § Philips. 
Sony, National, » TRANSISTOR 
Brenell, | Geloso, § RADIOS 
Ferguson, Truvox, « A.W.A., H.M.V., 
etc. & Philips, Sony, 

a Crown, National 


8 Astor, etc, 
SSCSPSSARERKHSEEesReeeseeeusaneeesd 


{ speakers are internationally ac- 
claimed and are used by professional studios 


Celestion 


all over the world. Both models feature 
co-axial treble and bass units with electrical 
crossovers at 4 kce/s, These advanced speak- 
ers are worthy of the most effective high 
fidelity amplifying system. Read the reviews 
in the April "“‘“Gramophone’’ (Page $11) and 
June “Hi-Fi News’ (Page 73). The standard 
Model CX-1512 is rated at 15 watts RMS, 


£19/10/- 


The De Luxe Model CX2012 is rated at 
20 watts RMS. 


£29/10/- 
THE NEW CELESTION "DITION 10” 


Without doubdt, this compact (12%in 
x 6%in x 84in) speaker system is the most 
advanced 10 watt high fidelity speaker 
system available jn the world. Frequency 
response is 35-15,000 c/s, Available in 
Walnut and Teak finishes, (See review, 


Page 41, June urement £79/10/: 


EXCLUSIVE ENCEL 
OFFERS FOR NOVEMBER 


Labcraft 643 turntable with B. and O, 


stereo diamond cartridge, £4? 


two 10in Wharfedale RS/DD 
stereophonic amplifier 


speakers .. .. 
a SANSUI SM34 

complete with AM/AM/FM/SW_ tuners, 
J.H, turntable, J.H. tone arm, ADC 660 


cartridge (diamond), two 
Goodmans or two Celestion £ 
12in wide range speakers. 


Labcraft turntable with diamond styius, 
10 watts per channel stero amplifier, 
two Wharfedale 8in RS/DD 
Speakers. Best value ever £ 


Labcraft 605 turntable, Pritchard tone 


arm with ADC. stereo 
diamond cartridge, (if you £39/ 1 5 
would prefer an Orpheus 


Silex turntable, simply add 
£8). 


Pioneer SMB 161 stereo amplifier with 
AM/AM/SW tuners. Labcraft 643 turn- 

mond magnetic cartridge, two 

Sin RS/DD Wharfedale speak- 

With the | Labcraft 605 turntable, Alle 

Balance tone arm and ADC 770 cartridge 


table, B. and O. stereo dia- 
ers, £89 
a ee /10/. 


Pioneer 204 B stereo amplifier with 


AM/AM/SW: tuners or Pioneer SM83 
(no tuners). two Celestion 
12in. CX1S12 co-axial £109/15 
speakers, (Ask for a price 


with any other speakers.) 


The well-known Star SA30 or the new 
Encel X1212 stereo amplifier, Lab- 
craft 605 turntable, J.H. tone arm. 
770 stereo diamond cartridge, two twin cone 
10’”’ Wharfedale RS/DD speak- 
ers, Cif you prefer them, Rich- 
ard Allen 10” a! Stentorians) 


List price, £13 


Leak “Stereo 30’ soiid state stereo 
amplifier OR Leak ‘“Varislope”’  pre- 
amp with ‘'Sterco 20’' power amplifier, 


two Goodmans Tri-axiom 
212 wide range speakers £159/10 
. . +» @ magnificent combin- 
ation . . . (Ask for an estimate with other 
speakers of your choice , 


EARLY ENCEL SPECIALS STILL AVAILABLE 


The Special offers made from time to time 
by Encel Electronics in ‘‘Electronics 
Australia’ (Page 15) are kept open for 
several months. In the majority of cases, 
the prices quoted are still applicable, 
Please check with us! 


431 Bridge Road, Richmond, Victoria. Tel. 42-3762 


* Wholesalers 


* Trade-ins Accepted 


Encel Electronics 
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COMPUTER SYSTEM — 
TO STRENGTHEN ~ 
U.S. AIR DEFENCES 


Data display consoles allow defence command- 
ers to “talk’’ to computers in the BUIC (Back 
Up Interceptor Control) system. The TV-like 
consoles present information such as the loca- 
tion of approaching aircraft and status of 
retaliatory forces. The commander can direct 
an impending air battle by placing a light pen 
on the face of the display, causing the com- 
puter to issue instant commands. 


HE United States defences were strengthened as 
the first unit of a new electronic continental air 
defence system became operational on September 1, 
at North Truro (Cape Cod), Massachusetts. The 
system known as BUIC (Back Up Interceptor Con- 
trol) will soon be located at many sites to provide 
defence if units of the existing SAGE air defence 
system should become inoperative, <A 


Serving as the prime equipment contractor to ZA 
the Air Force Systems Command’s Electronic Sys- Sw 
tems Division, Burroughs designed and produced the g 
high-speed electronic computers and data displays 
Which provide BUIC air defence commanders with Ss oa | 
(TOTAL 6) 


the ability to detect and track enemy aircraft and S 
eee eo battle. RUIC 
e D825 computer at each Site auto- A 
matically analyses: data from long-range radars con- ‘A i] es 
cerning the location of all aircraft in the area. The Ca CONTROL ey 
computer also accepts inputs relating to aircraft flight CARD READER 
plans, as well as weather, status of retaliatory forces KEY PUNCH 
INPUT/OUTPUT 


“-- sie SIMULATOR MESSAGE COMPOSERS 


(manned interceptors and Bomare or Nike missiles) - 
and data from adjacent BUIC sites. TV-like display 
consoles serve as the vital man-machine link by which 


‘TORS MESSAGE PROCESSOR 


information is Obtained from the computer. LINE PRINTER CONTROLLER COMPARA 

Target data is processed by the computer and > 
appears on the display along with other combat in- Ogciody 
formation to aid the BUIC commander in directing EH Soe 
and controlling his forces. The commander deter- ef ee 
mines what action should be taken and uses the con- W > -. 


A block diagram of the radar course directing N WE SZ, Or Sy 
group for the BUIC system. It will take over SX< Lee 
control of air defences if the existing SAGE SN 

(Semi Automatic Ground Environment) air N 


° * € 
defence system should become inoperative for “ewOOULES ‘Ne 
any reason. 


COMPUTER 
MODULES 


* soles to enter his decision into the com- 
puter, Automation takes over as the 
computer calculates the proper mid-air 
, intercept point and generates signals 
" which guide the fighters or missiles as 
they streak to the target. 
- The D825 system is specifically de- 
signed for “multiprocessing” — the 
simultaneous processing of different air 
defence problems at the same time — 
and is made up of a series of function- 
ally independent modules which allow 
the system to continue Operating even if 
failure should occur, In the current 
= SAGE defence system this is accomplish- 
ed by complete duplication of equip- 
’ ment. 
® The D825 for BUIC allows the same 
E reliability to be achieved with only par- 
"ee, tial duplication. Only one additional 
“Sj module of each type need be added. For 
' instance, if five memory modules are 
needed for data storage, six are includ- 
ed in the system, 
; es are mi: result is aoe ae cost saving 
: ; ae eee et i eae Ue while a greater degree of reliability i 
Burroughs engineers check out the D825 Data Proc sing System prior to achieved hrouk oe of fewer Ot 
its delivery to the U.S. Air Force at North Truro, Mass., for use in the  transistorised Circuits. In addition, the 
Back Up Interceptor Control System. The system employs solid-state cir = §=modular nature of the system allows it 
cultry, has a reserve against possible faults and can be expanded to meet to grow to meet new requirements as 
future requirements. eee § they occur. 
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we oe fee: 


A WS 


Let The World University Of Postal Education 


TRAIN YOU FOR A KEY JOB 


pone 
BRANCHES [uso 


THROUGHOUT 
THE WORLD 


AUSTRALIA is desperate for men and women to fill key 
industrial and commercial positions. We have entered a new 
exciting age where opportunities abound and well-paid jobs 
are waiting. If you will spare one hour a day for interesting 
study we will help you to train and qualify at home for one 
of these top-salary posts. 


Eine ~ Singapore 


Whig, Mg 


| New Zealand 
“—/British West Indies 


Fitter and turner to Professional Engineer! Office boy to 
Chartered Accountant! The Institutes have already trained 
some 300,000 men and women who have reached the top 
of the ladder. Therefore it is up to YOU to make something 
of yourself. Don’t delay, act NOW. Remember that an enquiry 
places you under no obligation but could be the turning 
point in YOUR career. 


a "OVER 300 COURSES Bones cine ee : We definitely 


Leading authorities consider British Institutes’ courses the finest of their kind. The lessons are easy to 5 GUARANTEE 
grasp and absolutely up-to-date. Subjects range from elementary mathematics to automation. Exam- ay 
ination training from Mathematics to Honours Degree Standard. Courses include:— - “NO PASS — 
TECHNICAL Electrical Engineering Mechanical Engineering Sanitation Costing . 
Electrical Installations Metallurgy Structural Engineering Economics eee NO FEE’ 
Aero Engines Electrical Measurements Mining Practice Surveying Fiction Writing eo 
Aeronautical Eng. Electrical Power Municipal Engineering Telecommunications Income Tax oan lined 
Air Conditioning Electricity Supply Naval Architecture Television Journalism odern streamline 
Architecture Electronics Painting & Decorating Television Servicing Management methods . . . you learn 
Arch. Drwg. & Design Foundry Practice Patternmaking Timber. Technology Sales Management | the fast way and make 
Automation Garage Management Petroleum Technology Tracing Salesmanship | astonishing progress. 
Auto Elec. one a Turbines Plastics Technology Welding Technology Secretaryship ® Courses based on 
Automobile Engineering eology Production Engineering eae é 
Automobile Repairs Hydraulics Public Health Eng. COMMERCIAL GENERAL en ee nia a lk 
Building (General) IIluminating Eng. Radar Technology Accountancy English aa Og eno Jeg 
Carpentry and Joinery Industrial Chemistry Radio Engineering Advertising Foreign Languages — time-saving lessons & 
Chemical Engineering Jig and Tool Design Radio Servicing Auditing Mathematics ~ Model Answers. 
Civil Engineering Machine Drwg. & Design Refrigeration Book-keeping Shorthand (Pitman or » @ Begin at any stage 
Die and Press Tools Maintenance Eng. Reinforced’ Concrete Commercial Art Gregg) “ you like . .. from the 
Diesel Engines Management Road Engineering Commercial Law Statistics ; ‘ABC’ of each subject 
Draughtsmanship Marine Engineering Rubber Technology Company Law Typewriting ss if you wish 
ONE OF THESE QUALIFICATIONS CAN ALTER YOUR ENTIRE FUTURE Bene ee Bigece call nes 
A.M.I.E.Aust. = A.M.I.Chem.£. A.M.I.Prod.£. A.M.1.E.D. A.C.A. Baht Gan gue acne 
A.M.1.C.E. A.M.I.Struct.E. _A.M.S.E. M.O.T. A.AS.A. DP ie Gente’ roe 
A.M.1.Mech.E. Grad.1.E.R.E. Grad.1.R.E.E.(Aust.) A.C.1.S.  adaapeta ce : 
Local Govt. Engineering Exams., Aircraft Engineers’ Licences, Matriculation, etc. © able by er alcimneathiy 
oe ” 
COURSES CAN BE “TAILORED” TO INDIVIDUAL REQUIREMENTS sums. Written guaran- 
st cee eae ete Bs ergs tee, 
yeuiaes P “ re. PERO cio en Ghcund ae 


POST COUPON NOW! 


BRITISH INSTITUTE OF CAREERS 
College House, 113 Pacific Highway, North Sydney BRITISH 


PRETIMITILALESTOG i Nec timc ncetom geri -ctaceaee seus. 
: (State Subject, Exam. or Career) INSTITUTE 


Please send me the appropriate Career-Book, OF 
absolutely FREE and without obligation. 


NAME (PLEASE PRINT) CAREERS 


BRIDES RES Sires coesescrscnth oj enreneal tose omen tie 
EL-f 6 


aE 


| 


Ss 
Be 


i 
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ee 
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In association with 
British Institute of 


OCCUPATIONS 2 Ca AGE Engineering Technology 


THE B.I.C. GROUP LEADS THE WORLD IN POSTAL TRAINING 
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KODAK TAPE 


...shines in more ways than one 


The satin smoothness of Kodak Sound Recording 
Tape’s surface translates into brilliant sound re- 
production. It’s all in the way the tape is made 
— and who makes it. Making sound tape is re- 
markably like making film. Both involve coating 
microscopically thin emulsion on a base. And 
who knows more about emulsion coating than 
Kodak? When our film scientists set out to create 
a superior tape, they had all these advantages to 
build on. 

They developed the “R-type”’ 
binder, which can be coated 
to a smoothness unequalled by 
any other kind. You get a re- 
markably durable, low-friction 
surface, minimizing oxide build- 
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up on recorder heads, as well as suppressing 
noise. 

To cut friction still more, we use a_ special 
lubricant both in the magnetic layer and on 
the base. 

This double dose has several desirable effects: 
the tape glides freely over recorder heads, pro- 
longing their life; there’s no slippage over cap- 
stans, so constant speed is assured; the lubricant 
is chemically stable — it does not smear on 
your equipment. 

Kodak Sound Recording Tape comes in many 
types and sizes to meet all standard recording 
objectives. Let your Kodak dealer show you 
the range. kM 1052 


KODAK (Australasia) PTY. LTD. 
Branches in all States. 
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Backgrounds can 
now be projected 
from the front 


A system of composite photography has been de- 

veloped to provide a simple and economic means 

of photographing subjects so that they appear as 
a natural part of a background image. 


HOTOGRAPHS can be taken with backgrounds and 
poses which could only be otherwise obtained by using 

a lot of “props” or by sending models, clothing, photograph- 
ers and their equipment on expensive long trips to get the 


right atmosphere. 


Unlike conventional schemes, which employ back pro- 
jection on to a translucent screen, this is a front-projection 
device, with the camera, projector and subject all placed on 
This makes the system suit- 


the same side of the screen. 
able for the smaller studio. 


One of its important features is a special screen which 
has a surface composed of millions of microscopic beads 
which have the ability to reflect light within an extremely 


narrow angle, back to the original light 
source. Under ordinary daylight, the 
screen is a dull grey colour; when fully 
illuminated it appears black from any 
other position except from the point of 
the light source. If a picture is projec- 
ted on to the screen and viewed from 
the axis of the projector—which is the 
same as the camera lens—the picture is 
of phenomenal brilliance. 


The base of the screen is extended 
forward by means of a series of mount- 
ed strips of the screen material to form 
a platform on which the model stands. 


A live model, for example, can be 
made to appear as though he were lean- 
| ing against a post, which is, in fact, only 
a projected image on the screen a foot 
or two behind him, Adjustment of the 
image puts the post “before,” “beside.” 
or “behind” the model. Many variations 
are possible. 


_ To allow the projector and camera 
lens to operate from the same “view- 
point,” the projector Jens is placed at 
right angles to the camera lens, with a 
semi-silvered mirror between them at an 
angle of 45 degrees; thus the projected 
transparency is_ reflected on the 
background screen while the camera lens 
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can see through the mirror on the same 
axis. 

The projector box also contains the 
control equipment for floodlighting and 
measures the electronic flash required. 
Movement of a small lever on. the con- 
trol box puts out the lights and brings 
the electronic flash circuit in, ready for 
synchronised operation with the camera 
shutter, 

The system can be used for black 
and white, colour photography, and for 
“still” or “movie” camera shots. 


poe 


Leo Vala discusses 
who may later be pictured standing talking to 
the Arab on the camel. They are seated on the 
reflecting grille which extends the screen hori- 
zontally to provide a simulated foreground. 


| a 


composition with a model, 


The projector and lighting control box (right) 
showing the lever which brings the electronic 
flash equipment into use. Note the halt-silvered 
mirror between the projector lens and the 
camera lens. The box on the left is a “light 
box” which catches any light coming through 
the half-silvered mirror from the projector and 
disperses it. 


Under the trade name “Transflex,” the 
system is patented in Britain and 12 
major countries, the patents being held 
jointly by The Rank Organisation and 
aa French engineers Alekan and Gar- 
rard, 

The system is being marketed by 
Rank Studio Equipment, who have been 
assisted in its development and practical 
application by Leo Vala, a well-known 
Knightsbridge (London) studio photo- 
grapher. a] 


| 25in. TV RECEIVERS FOR SCHOOLS | 


HE lateset type of 25-inch receivers, specially developed for viewing television 
sessions Organised by the Australian Broadcasting Commission and the De- 
partment of Education, have been ordered by the Department for secondary 


schools in New South Wales. 


The order has been placed with Amalgamated Wireless 


(Australasia) 


Limited whose 23-inch television receivers are already operating in about 160 
departmental secondary schools in the Sydney metropolitan area and the country 
for viewing mathematics and science programs. 

The receiver is mounted on a wheel-about frame designed so that the 
centre of the picture is 5 feet from the floor and the picture is tilted downwards 
towards the class for improved viewing. The same company has installed re- 
ceivers in 100 non-departmental schools whieh receive the educational programs. 

The N.S.W. Department of Education is again subsidising 20 per cent of 
the cost of receivers for departmental secondary schools. t= | 
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FIBREGLASS CABINETS 


Receiver and transmitter clamp together to 
form compact carrying case. Note modern 
appearance of the sleek Fibreglass cabinets. 


“Electronic Witchcraft” that 
ferrets out those pipes although 
they are in the ground, in walls 
or in floors. 

And it’s so convenient to use — 
It provides a good, clear signal 
from the built-in loudspeaker 
which can be heard at dis- 
tances up to 50 feet or more. 
However —— conventional ear- 
phones may be used if desired. 


Sole Distributors: 


AMALGAMATED WIRELESS (AUSTRALASIA) 


SYDNEY 20233 @ MELBOURNE 67 9161 @ BRISBANE 41631 @ PERTH 28 3426 @ LAUNCESTON 21804 
@ ADELAIDE: Newton McLaren Ltd. 510111 
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Finder 


USED BY 

WATER AUTHORITIES 

GAS INDUSTRY 
ELECTRICITY BOARDS 
MUNICIPAL AUTHORITIES 
OIL INDUSTRY 

PUBLIC WORKS DEPTS, 
TELEPHONE AUTHORITIES 
MILITARY WORKS DEPTS. 
ARCHAEOLOGICAL SURVEYORS 
PLUMBERS 
ELECTRICIANS 


GENERAL MAINTENANCE 
ENGINEERS 


FOR 


FINDING PIPES, CABLES, CONDUIT 
OR ANY METAL OBJECT IN THE 
GROUND, IN WALLS OR IN FLOORS 


TRACING 

DEPTH MEASUREMENT 
SURVEY 

LOCATING JUNCTIONS 


RESOLVING PIPE OR CABLE 
NETWORKS 


FINDING CLAY DRAINS 
(if metallic conductor can be 
inserted) 
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ELECTRONIC 
WITCH 


SOLID-STATE 


Pipe and Cable 


NO! IT ISNT BLACK MAGIC 


as 2 roa ana cae 
oe i re: 
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WITH BUILT-IN LOUDSPEAKER 


SPECIFICATIONS 


Transistors, 6 in receiver, 3 in trans- 
mitter, hermetically sealed, 

Printed circuits, single turn solid 
metal low impedance loops, and 
3 sharply tuned circuits for inter- 
ference prevention with maxi- 
mum efficiency. 

Unbreakable Fibreglass cases. 

Power selection including new 
Super Power control. 


Inductive-Conductive control. 

Built-In Pulsator, 

Built-In Battery testers. 

Multi-Directional depth level. 

Batteries: Two small standard lew 
voltage batteries. 

Weight: Receiver 5 lbs., Transmit- 
ter 5 lbs. 


Accessories: Shipped complete and 
ready to operate with batteries, 
unbreakable aluminium carrying 
handle, detachable belt for drop 
handle operation. conductive 
cable and ground plate, instruc- 
tions, 


LIMITED 


MINIATURE INDUCTORS FOR INTEGRATED CIRCUITS 


Of all the components which engineers have attempted to minaturise 
in recent years, the inductor has been the least amenable, and designers 
have aquired the habit of avoiding this component wherever possible. 


Later attempts to shrink these components have been more successful, 


and this article from a recent issue of "Electronics" 
: of what is being achieved. 


By Steven Slenker* 


: 
Babe aes transformers and chokes 
*” are no longer the missing links in the 
chain of small components available for 
integrated circuits. Right now, tunable 
inductors not much larger than transis- 
tor dice are available for use in hybrid 
ircuit design. 


Many designers, believing that such 
small units could not be made, have 
kept inductorg out of integrated cir- 
uits. They have constructed elaborate 
circuits with as many as 20 components 
to do the job of a simple inductor. 
These circuits often have poorer elec- 
trical characteristics than an equivalent 
nductor. 


Miniature inductors can replace their 
much larger counterparts in about 80 
der cent of all circuit applications. They 
generally permit circuit reductions of 
20 per cent to 80 per cent; the devices 
Ihemselves are only 1/1,000th the size 
f the smallest adjustable inductors pre- 


diameter and 0.155in Jong. Their 
most widespread application is in RF 
ind IF amplifiers that operate between 
megacycle and 1 gigacycle, Inductors 
unable over a range of 5 to 7 nano- 
enries are being used in stripline am- 
dlifiers. Series chokes are being used 
n 2GC amplifiers. 
| Low stray capacitance, wide tuning 
lange, and high stability permit their 
ise in microwave applications, In cer- 
ain microwave circuits, microelectronic 
ductors achieve stabilities of + 8 ppm 
per degree centigrade. 

Designers of miniature components 
lave taken several approaches to make 
aductors for integrated circuits. 
| Thin-film inductors have proved un- 
atisfactory because of their low values 
f inductance and low Qs. Integrated 
%-C networks with resonant character- 
stics have had poor stability and poor 


' Mechanically resonant filters, such as 


4 


President, Piconics, North 
Billerica, Mass., U.S.A, 


gives a good idea 


Piezoelectric and magnetostrictive de- 
vices, have extremely high Qs, but 
generally cannot be adjusted for the re- 
sonant frequency, and for Q. 


Some designers have combined small 
inductors which have low Q’s with high 
gain integrated feedback networks to 
produce active tuned circuits whose 
performance is equivalent to or. superior 
to that of circuits using conventional in- 
ductors. Electrical characteristics of in- 
ductors have been improved by using 
circuits that multiply Q. 


The problem of miniaturising induc- 
tors lies in reducing the size of the 
device without reducing the permeability 
of the magnetic core. Permeability is a 
measure Of how much a given material 
will enhance a magnetic field; it is given 
by the ratio of magnetic induction to 
magnetising force. 


An _ inductor consists of several turns 
of wire around a core of magnetic 
material. This materia] has built-in mag- 


- netic fields, which can be thought of as 


tiny magnetic dipoles, Current passing 
through the wire can be pictured as a 
sheet of current flowing around the core. 
To store energy in the material, the mag- 
netic dipolies must be easily orientated 
by the current flowing through the wire, 
and must not exhibit a great loss of 
orientation. 


The particles of core material may 
be held together by a _ binder—epoxy 
for powdered iron, ceramic for ferrite 
ores. The binder is necessary to insu- 
late the conductive particles from each 
other, so as to prevent the flow of eddy 
currents within the core, which reduce 
the magnetic field and lower the Q. 


The permeability of the core is de- 
pendent upon the type of binder used. 
the core material and the ease with 
which the magnetic dipoles can be 
orientated, and the time it takes for the 
dipoles to change from one magnetic 
orientation to another. 


The Q of an inductor may be de- 
fined as the ratio of the energy stored to 
the. energy dissipated per cycle. The 
energy stored is in the form of the 
magnetic field; if a high permeability 
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core is used, reducing the size of the core 
may not affect the permeability of the 
over-all device. 


Size reduction means using finer wire, 
which need not tower the Q of the in- 
ductor. Q may be maintained or even 
increased in some cases, if the effective 
permeability of the magnetic material 
can be increased. This can be accom- 
plished by an extremely simple tech- 
nique. 

If the wire—and thus the effective 
sheet current—is brought closer to the 
core, then the air gap between the cur- 
rent sheet and core is reduced, A 
greater portion of the medium inside 
the inductor can be filled with magnetic 
material, and the permeability of the 
medium with a smaller air gap will be 
increased, 


This is the key to reducing the size 
of inductors: reduce the air gap and 
increase the average internal permee- 
bility of the core, 


When the size of the inductor is 
reduced, it is possible to obtain almost 
the same inductance and Q by increas- 
ing the sheet current density (by in- 
creasing the number of turns of wire), 
and obtaining better orientation of the 
magnetic particles in the core. The only 
parameter sacrificed is power rating. 
But in microelectronics, less power 
handling capacity is required. Standard 
inductors are usually operated at a 
small fraction of their available power 
handling capacity. 


The properties of magnetic materials 
have not been analysed to prove the 
absolute limits of field enhancement that 
can be obtained. It is reasonable to ex- 
pect that improved magnetic materials 
will permit even further size reductions 
of inductors, and will possibly improve 
electrical characteristics. 


Standard fixed’ inductors and trans- 
formers now available are 0.075in in 
diameter and 0.175in long, tunable 
units are 0.325 to 0.47S5in long and 
0.095in in diameter. The smallest in- 
ductors made to date have cores that 
are 0.012 to 0.130in in diameter, and 
0.030 to 0.150in long. The Qs of the 
smallest range from 7 to 25in values 
to 5 microhenries. The problem 
of actually constructing such small de- 
vices lies in production techniques for 
making small cores, winding wire 
around the core, threading cores and 
plastics to accuracies better than one 
ten thousandths of an inch, and mould- 
ing devices to the same tolerances. 


(Continued on page 23) 
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“MINSTREL” 8.5" 


“MINSTREL” (9170PM) TWIN CONE 
Diameter: 819’ 

Rated Output: 10 watts. 

Voice Coil Impedance: 15 ohms. 
Frequency Response: 40 c.p.s-19 Ke/s. - 
Price: £10/10/- ($21.00) 


“MINUETTE” 6.5" 


“MINUETTE” (AD3701PM) TWIN CONE 
Diameter: 612” 

Rated Output: 10 watts in specified enclosure 
Voice Coil Impedance: 15 ohms. 

Frequency Response: 45 c.p.s.-19 Kc/s 

Price: £7/10/- ($15.00) 


Philips Twin Cone Master Range Loudspeakers 


have been developed in the laboratories of one 
of the largest Electronic Companies in the World. 
Speaker efficiencies are of the highest order (up 


to 14% in AD5200PM) and full details of a ver- 
satile range of matched enclosures are available- 


ee 99 
and Philips Master Range Loudspeakers are avail- Mast R 
able at most attractive prices. eT ange 


CONTACT YOUR PREFERRED WHOLESALER 


PHILIPS Distributed by 
44 


ELECTRONIC DIVISION OF PHILIPS ELECTRICAL PTY. LIMITED 
SYDNEY @ MELBOURNE @ BRISBANE @ ADELAIDE @ PERTH @ HOBART @ NEWCASTLE e CANBERRA 
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“MAJESTIC” 12" 
“MAJESTIC” (A.D.5200PM) TWIN CONE 


Diameter: 12” 
Rated Output: 20 watts. 

Voice Coil Impedance: 15 ohms. 
Frequency Response: 35 c.p.s.-l7 Ke/s. 
Price: £30/-/- ($60.00) 


PHE4270 


: 
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PRESSURE CELLS 


TECHNICAL REVIEW 


PROTECT EXCAVATION WORKERS 


The safety of any engineering structure, and the workers employed on 

it, depends very largely on the pressures exerted on it from various 

sources. Pressure sensitive cells, which may be mounted at any desired 

point and monitored at a central console, are the latest answer to this 
vital problem. 


By James W. Essex 


N a city in south-western Ontario, a 

sewage project called for constructiong 

a foundation 25 feet below the mean 

water level of an adjacent river, and 

about 10 feet from the closest building. 

The base soil was dense, fine sand and 
there was certain danger of huge earth 

movements. The scheme couldn’t have 
been adopted, if it hadn’t been for pres- 
sure cells. 
_ Undertaken jointly by the Civil Engi- 
neering Departments of McMaster Uni- 
versity in Hamilton, the University of 
Waterloo, and the National Research 
Council in Ottawa, who made the equip- 
ment available, the job was begun late 
in 1963. The electronic equipment used 
on the job, though it offers nothing 
new in the way of circuitry, is an 
ingenious application of known tech- 
niques. 

A cofferdam (a watertight enclosure) 
of stee] sheet-pilings was sunk into the 
ground, forming a square surrounding 
‘the area to be excavated. These piles 
stand about 50 feet high and are inter- 
locked, one into another, forming a wall 
of steel. 

- At spots on the face of the wall 
pressure cells are mounted. The cells 
are individually connected to a control 


to be checked in turn, through a master 
cable to a metal cabinet which contains 
simply an amplifier, crystal and variable 
oscillators, a cathode-ray. tube and 
power supply. 

The function of the device is to dis- 
play changes in pressure at the cell faces 
by a pattern on the CR tube. With 
information gained from the pressure 
cells, engineers can judge the ade- 
quacy of the “I” beams placed on 
layers within the cofferdam to shore up 
the walls and restrain the earth which 
otherwise would cave in. Excavation is 
carried on by buckets lowered between 
the squares formed by the “I” beams. 


The pickup head of the pressure cell 
works like a magnetic audio pickup, 
except that there is no needle to excite 
the magnetic field and induce an AC 
signal in the pickup coil. Rather, there’s 
a taut steel wire (figure 1), set vibrating 
by a pulse sent out by a discharge tube 
in the control unit. The pressure cell 
is something like an ordinary magnetic 
earphone, and uses a similar dual coil 
agnet. However, in place of the normal 
iaphragm is the taut steel wire, .01 
nch diameter, supported between two 
osts on the cover of the unit. 

This cover, when in place, allows the 
teel string to almost touch the pole 
ieces. Only a slight air gap separates 
t from them. A pulse from the control 
ox “twangs” the wires. The pulse rate 
plied to the head can be varied. 


There’s sufficient pause after each 


box, which allows any one of 13 cells. 


voltage kick for the steel string to 
vibrate at the frequency determined by 
its tension. This is around 1,000 cycles 
normally. As pine is applied to the 
face of the cell, bending it very slightly 
but enough to spread the posts, the 
string is tightened and its resonant fre- 
quency rises. 

The control unit has facilities for 
comparing a variable oscillator fre- 
quency with a standard 1,000 cycles 
developed by a crystal. This operation 
establishes the reference frequency and 


POSTS TILT OUTWARD AS 
FACE DISTORTS 


PRESSURE FACE OF CELL FLEXES 


PICKUP COILS UNDER PRESSURE 


The pressure sensitive cell. Pressure 

is translated to tension on the steel 

wire and read as the wire’s resonant 
frequency. 


Most large inductors used for IF 
amplifiers have a Q of about 40 and 
values of inductance from 1 to 15 
microhenries, Small devices have exact- 
ly the same electricaj characteristics, ex- 
cept for slight reduction in Q—to 25 
or 35. However, when placed in a cir- 
cuit loaded by transistor impedance, this 
difference is generally undetectable, For 
all practical purposes, the smalj induc- 
tor does the same job as its larger coun- 
terpart. Reduction in size often enhances 
performance characteristics, rather than 
degrading them. 

The tuning range of adjustable units 
depends upon the value of inductance, 
and the core material. Generally, a tun- 
ing range of 2 to 1 can be provided. 
A tuning range 5 to 1 can be achieved 
in devices that have large values of in- 
ductance; for example, a single inductor 
will tune from one millihenry to five 
millihenries. Generally, microelement 
inductors can attain higher frequencies 
than conventional units. 

In circuits where the inductor js load- 
ed by a transistor, transistor impedance 
is so low that the Q of the inductor can 
be varied over a wide range without 
measurable circuit gain or bandwidth 
changes, 
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is noted by settings on a calibrated dial, 
The frequency of each cell in the labora- 
tory during initial setup is noted on a 
chart. Because of, the cells’ construction 
they vary slightly (no one can tighten 
the steel string to a hair-splitting accur- 
acy). Therefore, each cell is calibrated. 
The frequency is noted for zero pres- 
sure on the face. Then, as pressure is 
increased, the frequency goes up, and 
this is plotted on a graph. 

When the on aa signal and the 
bounced-back signal from the cell are 
the same, the scope, set up to display a 
Lissajous pattern, shows a circle. To 
maintain this circle as the pressure on 
the cell (and its frequency) increase, the 
local oscillator must be adjusted accord- 
ingly. By reading the calibrated dial, a 
plot of pressure versus frequency can 
be prepared for each cell. 


The number of pressure cells this unit 
can handle is limited only by the 
“switchboard” capacity ahead of the dis- 
play unit and the money to invest in 
the cells. A good operator can monitor 
them continuously, reporting any sudden 
deviations in pressure in time to avert 
what might be a disaster. 

The project described represents only 
the second in Canada (both in Ontario), 
the other having been done by N.R.C. 
in Ottawa. This indicates the experi- 
mental nature of the project. It is under- 
stood that the Norwegians, who 
designed this type of unit originally, 
use it extensively. 

The author acknowledges with thanks 
the help extended by Professor N. 
Wilson, McMaster University, and Pro- 
fessors Don Scott, Carl Christansen and 
P. Finn, of the University of Waterloo. 


(“Radio-Electronics,” August, 1965) & 


| MINIATURE INDUCTORS — continued | 


Microelectronic devices have lower 
stray capacitance than conventional de- 
vices because of a smaller surface area 
of wire, The effective dielectric thick- 
ness is not reduced proportionally. 

The stability of the miniature induc- 
tor is the same as a conventional] induc- 
tor operating in identical circumstances. 
Inductors can be made jn microcircuit 
sizes with temperature coefficients in the 
range of + 15 ppm to +300 ppm per 
degree centigrade, 

The tiny inductors do not have large 
magnetic fields and can be placed very 
close together without causing parasitic 
generation or circuit oscillation. Two 
inductors can generally be placed close 
together, with their magnetic fields 
orientated for positive feedback, without 
causing Oscillation. In a 20dB gain 
stage, they can be as close together as 
four times the diameter of the inductor 
cores, measured between coil axes and 
produce less than 1dB of gain change. 
This space shielding is extremely effec- 
tive for high-density packaging, and 
eliminates the need for shielding hard- 
ware in most cases. Metal tuning tools 
or hand capacitance have no detuning 
effects on the devices, 

(“Electronics” Vol. 38 No. 11) & 
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SILICON, | 
TRANSISTORS | (i) 


A new range of silicon planar transistors is now available from Mullard with a wide 
application in the entertainment, industrial and professional fields. 


MLow Cost Mimproved signal handling capability 


M@Good noise performance MExcellent AGC characteristic 
MLow knee voltage 10-18 encapsulation 


T0-18 encapsulation offers the following advantages— 

@ a metal can and glass header which provide complete sealing 
against moisture penetration 

@ low inter-electrode capacitances resulting in higher available gain 
for a given set of parameters 

@ very low leakage current maintained over normal life, particularly 
at elevated temperatures 


Type ioti VoBo VEBO 
nm D t 
Mae Caml aa ah A i) (els 


n-p-n RF silicon planar 
epitaxial transistor 


n-p-n AF silicon planar 
epitaxial transistor 


n-p-n AF silicon planar 
epitaxial transistor 


n-p-n low-noise AF silicon ris 
BC109 planar epitaxial transistor 50 300 ee 


Mullard silicon planar transistors are designed so that each gives optimum performance 
for a particular application, such as RF or AF amplifiers. The BF115, for example, is 
designed as an AGC controlled RF amplifier, its low value of feedback capacitance 
providing high gain; and low knee voltage (less than 1V at 10mA) enabling a large 
voltage swing to be achieved in IF stages. 


More detailed information on these transistors may be obtained from the Mullard 
Technical Service Departments at the addresses below. 


MULLARD-AUSTRALIA PTY. LTD. @ 35-43 CLARENCE STREET, SYDNEY, N.S.W., 29 2006. 
123 VICTORIA PARADE, COLLINGWOOD, N.5, VIC., 41 6644 
Associated with MULLARD LIMITED, LONDON 


Mli 
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Cryogenic Calibrator 


A cryogenic calibration dewar, originally designed for thermo- 
meter calibration systems, is available from Union Carbide Cor- 
poration. Known as the CD-77, the unit employs liquid hydrogen 
in combination with electric heating to provide a precisely con- 
trolled temperature environment from 17 degrees K to 300 
degrees K. 

The central chamber of the dewar is filled with helium gas 
which serves as a heat exchange medium. The components being 
calibrated are mounted in a copper block suspended within the 
helium-filled chamber. Temperature control is effected by balan- 
cing an electric heater mounted on the copper block against the 
cooling from the surrounding liquid hydrogen jacket. The entire 
unit is housed in a specially constructed cryogenic container 
which incorporates Union Carbide Super-Insulation for maximum 
thermal efficiency. (Union Carbide International Company, Divi- 
sion of Union Carbide Corporation, 270 Park Avenue, New York, 
U.S.A., 10017.) 


New Flying School 


A new flying training organisation has begun operations at 
Hoxton Park, west of Liverpool near Sydney. Known as Hoxton 
Park Flying School, Pty. Ltd., the company is a joint venture 
between Hawker De Havilland Australia and Illawarra Flying 
School. Initially the school is equipped with two Victa 115 
aircraft but the number of machines in operation is expected 
to increase rapidly with the introduction of a variety of more 
sophisticated types. 

Manager of the school and chief flying instructor is ex- 
R.A.A.F. instructor, Mr John Williams, and the four-man board 
of directors are all well-established figures in the aviation in- 
dustry. They are: Mr L. R. Jones, chairman, and a director 
of Hawker De Havilland; Mr K. J. Robey, managing director, 
who has had many years’ experience in the management of 
flying schools; Mr R. R. Green, ex-R.A.A.F. Central Flying 
School instructor and now H.D.H. chief test pilot for both fixed 
and rotary wing aircraft; and Mr D. R. Fawcett who is managing 
director of Illawarra Flying School. 


~Auckland’s Bright Light 


| Reporting in the BBC “Science and In- 
dustry” program on new developments in 
lighting, Denis Desoutter spoke of the new 

lighthouse in Auckland Harbour, New Zea- 
land, which is using a tube filled with Xenon 
gas of a design perfected only in the last 
couple of years. “Made by Associated 
Electrical Industries, and with special high 
quality lenses made by Stone Chance Limit- 
ed, it produces a beam of 94 million candle- 
power. Even in daylight, it can be seen at 
a distance of twenty miles, and at night its 
reflection is seen over the horizon from 
over 45-miles away. It is said to be the 
most powerful maritime lighthouse installed 
since the war, and was built through the 
generosity of the late Sir Ernest Davis, a 
former Lord Mayor of Auckland and a 
well-known yachtsman.” 


Spraying in Windy Weather 
Paint spraying equipment for use out- 
doors in windy conditions has been develop- 
ed Hursant Electronics of Feltham, 
Middlesex, England. Most spraying systems 
are affected by air movement and, in the 
‘building industry especially, application of 
Eaing by this method can be prevented by 
reezy weather. However, Hursant’s Weather 
master electrostatic spraygun is claimed to 
make it possible to apply protective finishes 
in conditions ranging from a light breeze 
to a 20-mile-an-hour wind. 
_ When there are crosswinds, there is a 
slight shift of the spray pattern in the direc- 
tion of the wind, but the spray pattern is at 
all times completely under control, it is 
claimed, 
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Split-second Switch 


Insulating materials are usually tested by applying to them 
the high voltage output of a testing transformer. Provision is 
usually made to increase the test voltage gradually up to at 
least twice the rated voltage of the equipment. 

If the insulation fails during a test, it is desirable to stop 
the resultant electrical discharge quickly to avoid further damage 
to the insultating materials, as this would make it more difficult 
to determine the cause of failure. This damage is reduced if a 
switch is used in the circuit to disconnect the testing transformer 
automatically as soon as a failure occurs. Conventional electro- 
mechanical switches operate comparatively slowly. 

Mr L. Medina, of the CSIRO Division of Applied Physics, 
University Grounds, Sydney, has developed an electronic switch 
for use in the Division’s high voltage laboratory. This switch opens 
within a hundredth of a second of insulation failure. It incorpo- 
rates a silicon controlled rectifier and several other soild-state 
electronic devices. 

An electromechanical switch is liable to break the circuit at 
an instant when appreciable current is flowing. This causes 
undersirable high voltage surges. The characteristics of the 
clectronic switch are such that it operates when the current is 
zero and surges are avoided. The switch can be easily adjusted 
to trip at a selected value of fault current and, after tripping, 
can be reset by operating a small toggle switch. It has a rating 
of 10 amperes, 240 volts, making it suitable for use with small 
testing transformers up to about 100KV. Faults of short duration 
up to 100 amperes will not damage it. 


Luminous Watches 


Draft international safety recommendations to govern the 
use of radio-luminous paints on dials of watches and clocks 
have been finalised by an expert conference sponsored by J.A.E.A. 
and E.N.E.A, the UN and O.E.C.D. atomic organisations 

The recommendations specify maximum activity limits for 
the three radioactive isotopes (tritium, promethium-147 and 
radium-226) used in watches and clocks. 


bane» ‘ 
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RAAF aircrews are ta equipped with the Sabre distress transmitter made by 
Burndept Electronics Ltd. at Erith, Kent, U.K. The Sarbe 310 unit selected 
by the RAAF weighs 480z complete with battery, microphone and speech 
Worn in a lifejacket or attached to ejection seats, it sends out 
a@ continuous signal on the military international distress frequency of 
243MC. To an aircraft at 30,000ft signal range is up to 200 miles, through 
range on two-way speech is much less. 
throughout the world by military personnel, hut is finding increasing civilian 
application, including private fliers and yachtsmen. (In Australia, D. R. John- 
son & Co., “Stanhill 33, Queens Rd., Melbourne, $C2). 


The equipment is widely used 
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HANSEN MIE TERS 


FULLY COVERED BY GUARANTEE 


Sensitivity: DC-33,000 opv 
AC-15,000 opv 

Volts: DC-0 to 3000 (7 ranges) 
AC -0 to 3000 (8 Be 
Current: DC:0-300uA (2 ranges 
0-300mA (3 ranges) O-12A (2 
ranges) AC: 0 to 12A (2 ranges) 

Ohms: 0-200K 0-200 Meg 
(4 ranges) 

Capacity: O-2000uF (5 ranges) 
Inductance: 0-10,000H (4 ranges) 
GM 0-20,000 umhos 
Decibels -28 to + 58 (6 ranges) 
RF Volts: 0-1200 rms (4 ranges) 
0-3500 p-p (4 ranges) 


Sensitivity: DC:20,000 opv 
AC:5,000 opv. 

Volts: DC:0-700 (7 ranges 
AC:0-700 (6 ranges 

Current: DC:O-50uA, 0-7-140mA 
Ohms: 0-5-500K: 0-50 Megs. 


Capacity: 0.0.03 - 0.6 uF 
Inductance: 0-5-500H 
MODEL M70 Decibels: -20 to +59 MODEL FN 
PRICE: £40-15-0 RF Volts: 0-14 rms: 0-40 p-p PRICE: £15-15-0 
plus Tax FOR. Sydney plus Tax FOR. Sydney 
Sensitivity: DC:20,000 opv. 
AC:10,000 opv. 
Volts: DC:0-600 (6 ranges 


AC:0-600 (4 ranges 
Current: DC:0-50uA-1 2mA- 
# 300mA 


Ohms: 0-10K: 1-10-100 Megs . 
Capacity: 0-0,03-0.6 uF 
Inductance: 0-5000H | 
Decibels: -15 to +58 { 


S Meter & Tube Emission Tests 


DC:6000 opv. 
AC:2,700 opv. 
Volts DC:0-600 (5 ranges) 

AC:0-600 (4 ranges) 
Current DC: 0-300uA: 0-12 


Sensitivity: 


-300mA 
Ohms: 0.20K:0-2-200 Megs 
Capacity: 0-0-1 -0-2uF 
MODEL SM Inductance: 0-1000H MODEL SC 
PRICE: £9-10-0 Decibels: -15 to +58 PRICE: £7-11-6 
plus Tax F.OR. Sydney S Meter & Tube Emission Tests plus Tax F.OR. pit 
JACOBY, MITCHELL & Co. Pty. Ltd. 
469-475 KENT STREET, SYDNEY. 26-2651 
MELBOURNE: : : : - 
15 ABBOTSFORD ST., $794, SOUTH. ROKE. Teh MARTIN Pe/Le Cc. pALOpiLOW x: co., i. W. MeCULLOGn re i 
NTH. MELBOURNE, GLANDORE. (53-6117) CHARLOTTE ST. 239 NEWCASTLE ST., P.O. BOX 606G 
(30-2491-2) (2-1785) PERTH (28-1102) LAUNCESTON (2-5322) J 
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Spray Gun 

A British tool for the engineering shop reported recently in 
the BBC ‘New Ideas’ program is the latest high temperature 
spray gun from the firm of F. W. Birk and Co. Limited, of Ealing 
London. : ‘ d 

“This exteremely versatile spray gun is designed to spray 
most powdered materials with a melting point of up to 3,00 
degrees centigrade,” said reporter Leslie Bell. “This means that 
it will not only spray ceramics, but also makes it ideal for build- 
up work using steels and high temperature alloys. Indeed, some 
of the main characteristics of the coating produced by this gun 
include high density, and really first-class adhesion and ‘grind 
properties. 

“The equipment consists of three separate units — the gun, 
the powder feeder and the control cabinet—and is quite free from 
complicated devices such as air motors. There are, in fact, no 
moving parts whatsoever in the actual Diet This makes main- 
tenance extremely easy and cheap, and the equipment is both 
light to handle and simple to operate. It is unique from an en- 
gineering point of view; for it incorporates a specially designed 
multi-bore nozzle and dual mixer system that allows it to use 
75 per cent less air and 20 per cent less gases than conventional 
powder guns, spraying at lower feed rates.” 


Radio University 


The University of N.S.W. has announced two courses to 
be presented in the near future over its radio broadcast facilities. 
_ “Computers At Work—Part 1” is the title of a series of 
six lectures to be broadcast over the Newcastle transmitter at 
8 p.m. on Thursday evenings, Enrolment is invited prior to 
October 1, but later enrolments will be accepted, subject to 
commencement of the course later in the month. The enrolment 
fee, covering the cost of essential printed material, is £2/10/. 

_. Over the Sydney transmitter, during November, a course 
will be broadcast entitled ‘Semiconductor Applications.” The 
course will be broadcast on Monday evenings at 7 p.m., repeated 


From Elliot-Automation, 34 Portland Place, Lon- 
don, WI, comes this most recent picture of the 
“head-up’' data display system, which the com- 


pany produces. Essential flight data is superim- 
posed on the view seen through the cockpit 
window. (“ELECTRONICS Australia’ May, 1965). 


40 million dollars, a journey of 350,000 miles and 
a 228-day flight took this tape recorder to the im- 
mediate vicinity of the planet Mars. In the ulti- 
mate, the information which the satellite was able 
to collect, was concentrated on 330 feet of 
“Scotch” brand instrumentation tape. 
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at the same time each following Wednesdays. Enrolment is called 
for by October 8 if possible and the fee, in this case, will be £3. 

Details of these and other radio courses are available from 
Radio University, P.O. Box 1, Kensington, N.S.W. 


Mottle-Dyeing Yarns 


Continuous mottle-dyeing of yarns and fibres is claimed to 
be possible in a process developed by Toyo Rayon K. K., of 
2. 2-chrome, Nihonbashi, Chuo-ku, Tokyo. ; 

The method comprises vibrating the longitudinally running 
yarn with an electro-magnetic vibrator which brings it into 
intermittent contact with a roller set at a predetermined distance. 
At roller is kept impregnated with a dye-paste by a second 
roller. 

Cotton, wool and silk fibres can all be treated in this way, 
it is stated, whether they are to be knitted or woven. Artificial 
fibres can also be treated if a stronger dye is used. 


Dries Paint Faster 


An additive for all types of paint which makes them dry 
very quickly but avoids wrinkling of the film has been patented 
by L. J. Volkers, of 104 Minervalaan, Amsterdam, Holland. 
Composed esentially of complex Cobalt and Xirconium salts in 
quantities of less than one per cent, the drying agent is stable 
when exposed to air and easily mixed with paints. 


BBC Educational Broadcasting 


The BBC began regular broadcasts for British schools in 
1924 and, in 1957, introduced regular television schools broad- 
casts. Today BBC educational broadcasting covers a wide range 
sai programe for adults as well as broadcasts specifically for 
schools. 

Of 37,000 schools in Britain, 31,000 use school radio broad- 
casts; 9,000 use television. The audience for radio ‘Further 
Education Series” averages around $0,000, and for television 
“Further Education Series” of a popular kind may reach 500,000. 
Audiences of poaualbee minorities can be very high, for example, 
in the case of doctors, reaching 25 per cent of the potential 
professional audience in the target areas. 

The BBC puts out 65 tadio and 40 television trasmissions for 
schools and Technical colleges every week. In addition to series 
with national coverage on radio or television, there are special 
radio series for schools in Scotland, Wales and Northern Ireland 
mepacniely; and similar special television series for Scotland and 

ales. 

To accompany these broadcasts the BBC publishes teachers’ 
notes and pupils’ pamphlets. In the coming school year, 422 
separate eB icatiots will be issued and the total copies distributed 
will be in the region of 12 million. In addition, 42 filmstrips will 
be available. 

Liaison with the school world is maintained, on a massive 
scale, through the School Broadcasting Council and their com- 
mittees and the BBC Education Officers. For example, in 1964: 
108 jteachers served on the School Broadcasting Councils and 
their committees; 28,00@ teachers attended BBC lectures and 


demonstrations; 20,327 reports on broadcasts were received from 
teachers. For overseas, mainly Commonwealth countries, the 
BBC, in conjunction with the British Council, issues special educa- 
tional recordings backed by literature, runs a strip loan scheme, 
and gives advice and training to educational and broadcasting 
staff. 
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Back in the 770%... 


. condensers like these were just being thought of. 


Today in this complex world of space age electronics a 
growing demand exists for components providing for 
miniaturisation and reliability. Ducon is continuing to meet 
this demand by way of their research and development 
facilities and with technical knowledge exchange with 
many of the world’s leading companies in electronic 
development. 


The capacitors illustrated at right are but a few 
of Ducon’s achievements in miniature and subminiature 
componentry. These components ‘represent 
a fraction of the wide and diverse range of Ducon 
electronic and electrical components designed for 
the Australian manufacturer. 


When vour requirements call for reliable long-life 
components, contact Ducon or your nearest agent. 


Ducon Sales Divisions will be pleased to assist in any way. 


Manufacturers of paper, mica, plastic film and electrolytic capacitors . . 
(switched and unswitched, ganged, dual and other combinations) .. . 
and baluns... 


PLissey 


. Wire-wound, cement coated and carbon composition resistors . . 
interval timer switches .. . 
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Plastic Fim 


High Capacity Ceramic... 


“Propaseal” 


Subminiature Electrolytic 


Hi 


. potentiometers 
Ferramic (ferrite) rods, yokes, cores, slabs, toroids 
miniature I.F. transformer and oscillator parts . . . industrial ceramics, refractories, steatites and dielectrics . . . power capacitor equipment including 
power factor improvement capacitors, shunt capacitors, line coupling capacitors, capacitor voltage transformers, capacitor discharge reactors, & series reactors. 


DUCON INDUSTRIES LIMITED 


Leightonfield Works, P.O. Box 2, Villawood, N.S.W., AUSTRALIA. Telephone: 720133. 
Cables: “DUCONCO,” SYDNEY. Telex: 20384. 
VICTORIAN OFFICE:— 


DUCON CONDENSER PTY. LTD., 87 Racecourse Road, North Melbourne. 304068 
INTERSTATE AGENTS:— 

S.A: Wm. T. Matthew Ltd, 95 Grenfell Street. Adelaide, 236202 

QLD.; P. H. Phillips Pty. Ltd, 458 Brunswick Street, Brisbane. 58 2011 

W.A.; H, J. McQuillan Pty, Ltd, 1017 Wellington Street West, Perth. 218911 


Associated with and distributors of products by PLESSEY, HIVAC, MALLORY, J.F.D. and T.T.K. 
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Ultrasonic Diagnosis 


Ultrasonic frequencies used for medical diagnosis may well 


be varied for optimum results, some tissues reflecting according 


to the wavelength used. London Hospital prostate examinations, 
using a small, rectal probe with an ultrasonic beam which is 
rotable through a right angle, revealed that, at five megacycles 
per second, bone showed up clearly but no prostate echo was 
registered. At half this frequency the bone had been “tuned out” 
and the gland appeared. Many successful examinations were 
made, some clearly indicating cancerous prostates, and a hospital 
spokesman described the apparatus as “, . , simple, quick, pain- 
less and ideally suited to routine out-patient procedure.” 

Echo encephalography, with rays beamed through the tem- 
poral regions of the head, has already proved its value to 
neurologists, especialty in locating and measuring lesions and 
shifts in the midline structure of the brain. Shifts caused by 
tumours and tumours themselves have been plotted. In cases of 
serious brain injury there is said to be considerably less risk 
than in investigation by X-rays. 

Echograms of the lungs—taken at the bedside—have clearly 
revealed accumulations of fluid between lung and chest walls. 
The extent of this pleural effusion is measured by distinct echoes 


. 


At the Royal Observatory, Edinburgh, Scotland, new twin 

16-inch telescopes are fully and automatically controlled 

from a console, while all settings and measurements are 
recorded directly on to computer tape. 


which show the separation of the pleura and the exact needle 
point at which fluid can best be drawn off. 

S. Smith and Sons Pty. Ltd., 52 Ferndell St, Granville, 
N.S.W. and Melbourne, 


Tough Glass 


The mechanical strength and resistance to thermal shock 
of glass can be increased more than twofold, it is claimed, by 
means of a new treatment developed by Gosudar Stvenny Nauch- 
no-Issledovatel’sky Institute Stekla, Boulivar Semenovskaya 10, 
Moscow. The treatment, which is stated by the Institute. to en- 
able glass to resist great jumps in temperature, is particularly 
juseful for producing special lenses, parabolic reflectors and win- 
dow panes. 
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‘Electronic Proof-reader 


The machine has stormed another human bastion. Proof- 
reading once requiring 20 man hours can now be completed in 
less than 10 minutes by a digital plotter. 
| “We call it ‘instant proof-reading,’ ” said Lester L. Kilpatrick, 
jpresident of California Computer Products, Inc. Kilpatrick said 
jthat a digital plotter manufactured by his company in Anaheim, 
|California, U.S.A., is used to check the accuracy of control 
jtapes for automated machine-tools in experiments at IIT Research 
Institute in Chicago. 
} “An error in the control tape shows up as a ‘bulge’ on 
lotherwise smooth lines when the data is plotted in graphic form,” 
ilpatrick said. “It would take at least 20 hours for a man to 
heck the 240 pages of numbers recorded by computer on the 
jtape. A CalComp plotter pinpoints errors in less than 10 minutes.” 
Kilpatrick said the digital plotter “has become a very impot- 
and addition to the data processing function of the digital com- 
puter.” 

He cited contour maps of potential oil-yielding areas, auto- 
atic weather maps at government weather stations, air traffic 
ecording, atomic structure analysis, navigation, sales analysis, 
inventory analysis, and brain pattern analysis as “a few of the 
many applications.” 
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“Brain pattern analysis by digital plotter may help speed 
the day when American astonauts reach the moon,” he predicted, 
“and it may decide which astronauts will go.” Literally miles of 
data compiled in astronaut space environment reaction tests are 
being analysed by computer, programmed on tape and drawn 
as significant brain wave “maps” by a digital plotter, he 
explained. (In Australia—Ronald J. T, Payne Pty. Ltd., 385-387 
Bridge Rd, Richmond, Vic.). 


Warning Lights For Accumulators 


Accumulator warning devices which blink a red light when 
re-charging is required have been developed by the Exide Division 
of Electric Storage Battery Company, Rising Sun and Adams 
Avenues, Philadelphia, Pennsylvania. The solid state device is 
designed primarily for electric vehicles such as fork lift trucks, 
but it could be converted for use on car batteries. 


Laser Dust Detector 


Historically, the most efficient dust hunters have been the 
housewife and the Army sergeant. Now scientists have developed 
a laser device that outstrips even the classical dust-hunting 
champions. With it, they expect to learn more about the 
composition of the upper atmosphere. f 

A high-power laser transmitter, to be used essentially as the 
active element of an optical radar, is capable of detecting 
minute particles of dust and micrometeorites; it will be used 
in upper-atmosphere geophysics research. 

The high power of the laser — 10 million watts peak power 
at a rate of one pulse per second — was achieved by the 
development of a new, highly efficient tuning system for both 
the flash tube and the ruby laser. 

The laser transmitter was built by R.C.A.’s Aerospace 
Systems Division for the University of Adelaide, Australia. It is 
similar to the one R.C.A. built for the Massachusetts Institute 
of Technology in 1963. The M.I.T, laser, one of the highest 
powered lasers in operational use at that time, was also used 
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At London's Middlesex Hospital, closed circuit television 
teams up with a low-powered X-ray system, allowing the 
surgeon to provide continuous visual X-ray monitoring 
for cardiac, urological and renal treatment. A second 
system can be used to display the patient’s electrocardio- 
gram and/or his respiration and pulse rates. 


in an optical radar. It was able to detect dust believed to have 
originated from fragmented meteors, and could do so at a 
distance of 85 miles into the stratosphere. The new University 
of Adelaide laser transmitter has approximately twice the capa- 
bility of its predecessor, 


King-size Tape Recorder 


A giant tape recorder — one of the most advanced and 
perhaps the largest in existence—has been delivered to the Ad- 
vanced Research Projects Agency by R.C.A.’s Missile and Surface 
Radar Division. 

The seven miles of tape on the machine’s huge reels hurtle 
through its guides at a speed of more than 60 miles per hour. 
The usable length of the tape is five miles. A mile of tape 
is used to accelerate to the mile-a-minute speed, and a mile 
is required to stop the machine. The tape is supported and 
lubricated by compressed-air bearings to minimise friction at 
the high speed, and mechanical tolerances on critical parts of 
the machine have been kept to millionths of an inch. 

The mammoth recorder is capable of taping and playing 
back 12 television programs simultaneously, but it will be put 
to a somewhat different use: recording radar signals obtained 
from ballistic missiles. 

On 14 of its 15 channels, the machine records data on 
targets within the radar beam. This information can be played 
back through the radar system for analysis of the characteris- 
tics of the ballistic devices. 
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we have gone a long 
way since then, to be 


able to offer you the 
ALL TRANSISTOR 
STEREO AMPLIFIER 


PEAK TRM-40 


i 
Compact and of advanced design the Peak TRM-40 ‘ 
provides —— at modest cost -— 20 watts (per channel) 
of clear, distortion free reproduction. 
Hunctie | PEAK ALL TRANSISTOR STEREO AMPLIFIER SOREN Ps 
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Mone LOUDNESS RUMBLE SCRATCH power 
STEeRto oa mono OFF Eo on orF De On OFF on OFF ea eee 


Power Output : 22 Watts (8 ohm load) 

16 Watts (16 ohm load) 
Frequency Response 20 — 20,000 c.p.s. + 1 db. 
input Sensitivity Tape 2.5 mV 

Magnetic 5.0 mV 

Ceramic 350 mV 

Tuner & Aux. 7O0O mV 
Dimensions 11%" W Xx 3Y4" H xk 9%” D 


AVAILABLE FROM YOUR RETAILER 
OR FROM | 
SOLE AUSTRALIAN AGENTS H. ROWE 


& CO. PTY. LTO. 
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Warns of Road Hazards 


Drivers are warned of road hazards 
through car radios in a system demonstrated 
by the Ford Motor Company of the Ameri- 
can Road, Dearborn, Michigan, U.S.A, The 
hazards—ice, fog or accident ahead—are 
recorded orally on a magnetic tape in a 
device attached to the car radio. Ordinarily, 
the device is silent. However, if triggered by 
a road-side warning transmitter, the tape 
delivers the message over the car radio, 
whether it is receiving a program or not. 

The roadside transmitter can be a fixed 
installation turned on from patrol head- 
quarters when fog or ice are reported. Or 
it can be a small box left beside the road 
by a patrol car to warn of an acident ahead. 
A transmitter carried on an ambulance or 
fire brigade equipment can warn motorists 
it is approaching if the proper wording is 
put on the tape. The driver would receive 
this even if were in his car with all 
windows closed and radio going full blast 
on a program, 


Radiation Doses 


Soviet scientists and engineers have de- 
signed a special electronic computer named 
Dosa for determining the doses of irradi- 
ation in the treatment of tumours. With 
it, the procedure becomes automatic, and 
the time requirement is cut down appreci- 
ably. In the case of 24 areas of irradiation, 


This French-manufactured Fluctuation 
Simulator GST1 is designed tor check- 
ing fluctuation meters in accordance 
with ITCC standards (Geneva 1963). 
Fully transistorised, it is available 
from Laboratoire Electro-Acoustique, 
5 Rue Jules Parent, Rueil Malmaison, 
France. 


for example, the computer determines and 
records the total dose for a single point in- 
side five seconds, while the complete pro- 
cedure of determining the overall dose oc- 
cupies a half-hour. The computer can be 
easily re-set, if the input data, such as the 
depth of the tumour, the number of irradi- 
ation fields, etc., vary. The synchroni- 
sation unit of the computer synchronises 
the input of the variables with the type- 
written read-out. 


Sensing Icy Roads 


Microwave Oven 


Anew, low-cost, ae oo microwave 
ven has been announced by Litton Indu- 
Stries in the United States. 

The stove is built by Litton’s Atherton 


ap 
a 
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Division. Known as the “Litton $00,” it 
measures 21 5/8 inches wide, 14 7/8 inches 
high, and 214 inches deep and weighs. half 
as much as conventional equipment. 

The new oven, which heats deep-frozen 
food to eating temperature in a matter of 
seconds, is selling in the U.S. for between 
695 dollars and 850 dollars, depending upon 


-quantity purchased. This is approximately 


one-third less than the price for conven- 
tional commercial microwave ovens. 

There are no chances for burns from hot 
utensils or oven fumes. The heating process 
does not begin until the door is closed and 
the fecunig mechanism started. (Litton In- 
dustries, Beverly Hills, California, U.S.A.) 


Photo-recording Data 


A new ultra-high-speed digital printer, 
which records 192,000 characters per minute 
on photo-sensitive paper, has been intro- 
duced by the Monroe Data/Log division of 
Litton Industries. The MC 4000 printer will 
have wide uses where very rapid print-out of 
computer data is required, according to M. 
L. Bright, general manager of the Monroe 
Data/Log division. 

The new unit overcomes problems of 
punched tape recording which is too slow, 
and magnetic tape, which is fast but not 
visible. The new unit prints 360,000 lines of 
recorded data per hour. Bright explained 
the MC 4000 accepts coded input, convert- 
ing it to digits of alphabetical characters. 
These are registered on the head of a 
cathode ray tube. A fibre optics bundle 
intensifies this image on the photo-sensitive 
paper, greatly speeding the printing and 
creating a clearer copy. 

It records 100 lines of data per second 
without heat, drying, or photo chemicals. 
(Monroe Data/Log Division, 343 Sansome 
St, San Franciso, Calif. U.S.A). 


Converts Tape Data 


A new off-line system which converts 
computer data from all types of currently 
used punched paper tape to, magnetic tape 
at half the cost of previous methods has 
been placed on the market by Ampex Cor- 
poration, The Ampex Model PTS-1000 will 
perform routine data conversion without 
tieing up a computer, The sysem offers 
substantial savings for many commercial 
and government data processing users by 
freeing the computer for more complex 
work, The PTS-1000 also will enable users 
to feed converted information into com- 
puters up to 120 times faster than now 
possible. Paper tape data can be fed into 
computers at approximately 1,000 charact- 
ers per second; the same data converted to 
Magnetic tape can be fed in at speeds of 
40,000 to 120,000cps. (Ampex Computer 
Products Division, Culver City, California, 
U.S.A). 


« Ae ed 
Eccocoat T264F is a two-part thixo- 
tropic epoxy coating designed par- 
ticularly for coating printed boards. 
Transparent in daylight, it fluoresces 
bright yellow under UV light, allowing 
uncoated areas to be observed im- 
mediately. (Emerson & Cuming Inc. In 
Australia, Wm. J. McLellan & Co. 
Pty. Ltd., The Crescent, Kinsgrove, 
N.S.W.). 


ELECTRONICS Australia, November, 1965 


OIRYOX 


World-famous 
miniature 
Soldering Instruments 


NO SWITCH 
NECESSARY 
WITH ORYX — 


The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele- 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require- 
ments. 


Australian Distributors 


MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St., Sydney. 2 0233, Ext, 279. 
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The Hall Effect 


Semiconductor devices which utilise the so-called Hall Effect 
are finding increasing use in modern electronics. In their basic form 
they ‘are fine for measuring and plotting magnetic fields; more 
exotic applications include uses in displacement transducers, current 
and power measurements, analogue multipliers, modulators and de- 
tectors. This article explains their operation and use, and also gives 
details of a Hall Effect kitset recently made available for experi- 
menters in the home, school or research laboratory. 


N 1879, Edwin H. Hall of the Johns 
Hopkins University published a paper 
in the American Journal of Mathematics 


entitled “On a New Action of the Mag-. 


net on Electric Currents.” In the paper 
he described an interesting effect which 
he had observed in experiments with 
magnets and currents flowing in thin 
conductors: in a magnetic field, a micro- 
scopic voltage appeared between the 
edges of a thin conductor carrying cur- 
rent. 

Hall’s apparatus took a form some- 
thing like figure 1. When current was 
passed through the thin strip of copper 
in the absence of the electromagnet, the 
galvanometer registered nothing. But 
when the strip was placed in the mag- 
netic field, the galvanometer indicated 
that a tiny voltage was generated across 
the width of the strip. 

When Hali reversed the direction of 
the field, the voltage reversed in polar- 
ity; when he varied the current in the 
conductor, or the strength of the field, 
the voltage varied proportionally; if he 
varied both current and field, it varied 
proportionately to their wroduct. Tilt- 
ing the conductor along either its longi- 
tudinaJ] or latitudinal axes showed the 
voitage to depend also on the angle be- 
tween the plane of the conductor and 
the field. 

Although Hall’s paper and the effect 
which it described were of considerable 
academic interest, little practical use 
could be made of what was henceforth 
called the “Hall Effect.” This was be- 
cause the voltages which Hall had ob- 
served had been quite microscopic — at 
microvolt level, visible only on a sensi- 
tive galvanometer. 


The phenomenon remained at the 
level of a scientific curiosity until quite 
recently, when an important discovery 
was made. This was that, although the 
Hall Effect was microscopic in metallic 
conductors like copper, gold and iron, 
it was some 100.000 times stronger in 
certain semi-conductor materials. In 
narticular, the intermetallic compounds 
Indium Arsenide (InAs) and Indium 
Antimonide (InSb) proved to have a very 
pronounced Hall effect. 

Using these materials, it has proved 
possible to develop practical Hall Effect 
devices with applications in almost every 
field of modern electronics, We shall 
examine some of these applications later 
in this article but, before doing so, it 
would perhaps be of interest to look a 
little closer at the principle of operation 
of the Hall device. 

The Hall Effect is perhaps best con- 
' sidered a special application of what is 
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often called the “Lorentz Force”—the 
deflection of charged particles moving 
in a magnetic field. As such it is closely 
related to such familiar phenomena as 
the magnetic deflection of the electron 
beam of a television picture tube, the 
force experienced by the coil of a 
moving-coil meter and the operation of 
an electric motor. 

An electron moving in a magnetic 
field experiences a deflecting force which 
acts in a direction perpendicular to both 
the path of the electron and the direc- 
tion of the field. The amplitude of the 
deflecting force is proportional to the 
charge of the electron, the magnetic 
flux density and the effective velocity 
of the electron in a direction perpen- 
dicular to the field. 


1.e., F=q.B.v.sin A, 


where F is the deflecting force, q is the ' 


charge of the electron, B is the flux 
density, v is the velocity and A is the 
angle between the electron path and the 
field. 

In the Hall device the electrons under 
consideration are those comprising the 
current flowing along the length of the 
thin conductor—the so-called “control 
current.” As _ these electrons move 


THIN COPPER 
CONDUCTOR ~~ 


BATTERY 


Figure 1: An idea of Hall's original experiment. When current flowed through > 


through the conductor and through the 
tield they experience a deflecting force 
according to the above equation. The 
force tends to push them sideways, so 
that they veer to one side of the strip. 

As a result, the current density 
throughout the width of the conductor is 
non-uniform — very little current flows 
along one side, while a large proportion 
flows along the other. If one were to 
examine a cross-section of the conduc- 
tor one would find a current density 
gradient from one side to the other. 

At any given instant, the side of the 
conductor carrying the greater part of 
the current will have more electrons per 
unit area than the other side. In other 
words, the current gradient from one 
side to the other produces a correspond- 
ing charge gradient. And the effect of 
the charge gradient is to produce a 
potential difference between the sides of 
the conductor; hence the appearance of 
the Hal] voltage. | 

The polarity of the Hall voltage 
will fairly obviously depend upon the 
direction in which the current electrons 
are deflected; the side towards which they 
are deflected will become negative with 
respect to the other. The direction of 
deflection can in turn be predicted using 
the familiar “Right Hand Rule,” giving 
the direction of the force on an elec- 
tron moving in a fleld: 

Extend the thumb, first and second — 
fingers of the right hand so that they — 
are mutually perpendicular. Then let | 
the first finger represent the direction — 
of the field, and the second the direc- — 
tion of electron flow; the direction in- — 
dicated by the thumb will show the | 
direction in which the electrons are — 


deflected. — 


be 


BATTERY i] d 


lc MOVING CHARGE © 
B MAGNETIC FIELD 
F FORCE ON CHARGE 


a thin conductor placed in a magnetic field, the galyanometer showed that a_ 
microscopic voltage appeared between the sides of the conductor. 
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AND 
WHAT IT CAN DO 


by Jamieson Rowe 


(This rule is, based upon empirical ob- 
servation, although it can be supported 
by a consideration of the interaction be- 
tween the magnetic field already present 
and that associated with the moving elec- 
trons. For those whose electronic educa- 
tion was based upon the old “conven- 
tional current flow” concepts, the rule 
is simply the old “Left Hand Motor 
Rule” transposed.) 

The amplitude of the Hall voltage de- 
pends, as Hall himself observed, upon 
the current in the conductor, the mag- 
netic flux density and the angle between 
the plane of the conductor and the mag- 
netic flux. It also depends upon the 
thickness of the conductor and _ the 
material from which it is made, 

For an ideal Hall element having an 
_ infinite length-to-width ratio the Hall 
voltage would be given by 


Vh = Rh. Ic. B. sin A 
t 


where Vh is the Hall voltage, Rh is the 
_ so-called “Hall constant” of the material, 
Ic is the (control) current, B is the mag- 
netic flux density, A is the angle between 
the plane of the element and the mag- 
netic flux, and ¢ is the element thick- 
ness. 

However for practical Hall devices 
the finite length-to-width ratio modifies 
the relationship to 


’Vh = Khoc. Ic. B. sin A 


where Khoc is a constant taking into 
account the Hall constant of the 
material and the dimensions of the 
device. 

A typical Hall device consists of a 
wafer of Indium Arsenide some .08in x 
0.18in mounted for protection on a 
sliver of substrate material measuring 
0.50in x 0.13in. The overall thickness 
may be as low as .006in for use in 
measuring fields in thin gaps. 

Control currents of the order of 
150mA are typical, and an average de- 
vice produces some 100mV of output in 
a perpendicular field of density 1 Weber/ 
square Metre (10 Kilogauss). 

Ideally, a Hal device would produce 
zero output voltage when there is no 
perpendicular component of magnetic 
field. However practical] Hal] elements 
do produce a small output under these 
conditions, and it is the aim of the 
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This gaussmeter uses a Hall device to give a direct reading of magnetic 

fields from O,Igauss full scale to 30,000gauss full scale, from DC to 60cps. 

A suppressed zero scale expansion facility allows incremental measurements 

of better than 1 part in 1000. (Bell ‘°240” Incremental Gaussmeter, courtesy 
: Tecnico Electronics Pty. Ltd.). 


device designer to reduce this “null 
voltage” to a minimum. 

It is usual to distinguish between two 
components of the null voltage. The 
term “resistive null voltage” is used to 
lump together residual voltages due to 
misalignment of the output electrodes 
on either side of the Hall element, ther- 
mal effzcts and rectification at the elec- 
trode connections. Output electrode 
alignment is important because, unless 
the two electrodes are exactly opposite 
one another they will pick up a com- 
penent of IR voltage drop due to the 
contro] current. 

When the Hall device is used in ap- 
plications involving time-varying mag- 
netic fields, particularly at high fre- 
quencies, there is a second main source 
of null voltage — inductive pickup. The 
element and its leads act as a half-turn 
pickup loop, and an induced voltage 
appears which is proportional to the et- 
fective area of the pickup loop. Null 
voltage of this type can be kept to a 
minimum by keeping the effective pick- 
up area of the device and its leads 
as small as possible, 

With careful design the resistive and 
inductive null voltages of a Hall de- 
vice can be kept to a very low level — 


of the order of 0.1mv for resistive null 
voltage and .0002mv per Weber/sq. 
Metre/sec for inductive null voltage. 
For applications where even these levels 
prove embarrassing there are ways of 
cancelling them out using bridge tech- 
niques. 

With most practical Hall devices 
there is an Optimum load resistance as- 
sociated with the output electrodes. 
When this resistance is connected be- 
tween the electrodes, the relationship 
between output voltage and magnetic 
flux density is usually linear to within 
about 1 per cent. 

Having looked fairly closely at the 
development and operation of the Hall 
device we should now be in a position 
to examine some of its applications, 

Perhaps the most obvious application 
lies in plotting and measuring magnetic 
fields. By supplying the Hall device with 
a direct contro] current and connecting 
a sensitive DC millivoltmeter circuit 
to the output electrodes we obtain an 
excellent “Gaussmeter.” Such an instru- 
ment is invaluable in much scientific re- 
search and _ industrial design, where 
magnetic fields must be measured and 
plotted, 


An advanced instrument of this type 
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Figure 2: The use of Hall devices in displacement transducers. At left, an 
elementary transducer for the position of a rotating shaft; at right, a trans- 
ducer for a linear or sliding movement. 


ELECTRONICS Australia, November, 1965 


33 


F. W. BELL HALL EFFECT GAUSSMETERS 


The range of gaussmeters from F. W. Bell Inc. of U.S.A. operate 
on the Hall Effect. They are direct reading, high sensitivity instru- 
ments for measuring direction and magnitude of magnetic flux 
density, for plotting flux paths and for measuring flux leakage, They 1 
are designed for use in schools, research laboratories, inspection | 
departments, semiconductor factories — for testing relays, Joud- 
speakers, microphones, DC motors, speedometers, voltage regulators 


thermostats—and for a host of other applications in the design, 
manufacture and testing of electronic equipment. 
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is pictured. It will measure DC (static) 
fields as low as 0.1 gauss (.0001 W/sq- 
M) and up to 30,000gauss (3.0 W/sq.M) 
over five measuring ranges. Reading 
accuracy is quoted in the manufactur- 

er’s literature as + 1.0 per cent up to 
flux densities of 10,000gauss, 

It will measure weaker fields (down 
to .0Olgauss) using flux concentrating 
devices, also increments in flux density 
and AC fields. Probes are available in 
a number of forms, suitable for mak- 


CLIP-ON 
POLE PIECES 


Figure 3: An ele- 


mentary clip-on 
probe for making 
current measure- 
ments without 
breaking the test 
circuit. or 
CURRENT 
TO BE 
MEASURED 


ing axial or transverse measurements in 
confined areas. 

Another big application for the Hall 
device is in displacement transducers, 
used to convert the linear or angular 
position of a machinery part or other 
moving body into an electrical signal. 
Such transducers play a big part in the 
automatic control of machinery and 
processes, for instance, as they provide 
the “sense receptors” of the automatic 
control system. By means of transduc- 
ers the system js fed the information it 
needs concerning the position and move- 
ment of any controlled or reference 

device, 

A Hall device is used as a transducer 
of this type by arranging that the linear 
or angular movement of the device in 
question causes a variation in the mag- 
netic flux density. Either the Hall 
element and a magnet are fixed, and a 
piece of iron attached to the moving 
part so that it has a varying effect on 
the field, or one of the two is fixed and 
the other attached to the machinery 
part, 

Thus for converting the angular posi- 
tion of a shaft into an electrical out- 
put, the Hall device may be attached 
to the end of the shaft and arranged to 
turn in the field of a fixed permanent or 
electro-magnet. For monitoring the posi- 
tion of a sliding rod or milling machine 
work-table, magnets may be fixed to 
the rod or table so that they move past 
a fixed Hal] device. These configura- 
tions are illustrated in figure 2. 

A Hall device may be used to make 
“clip-on” current measurements in cir- 
cuits, je., measurements made without 
breaking the circuit. While such meas- 
urements can be made in medium- 
to high-current AC _ circuits using 
probes which rely upon transformer 
action, a transformer probe is rather 
impractical where such measurements 
must be made in low-current AC cir- 
cuits, And it is of course useless in cir- 
cuits carrying only direct current, 

In contrast a clip-on probe using a 
Hall device can be used even in low- 
current circuits, and is equally suitable 
for both AC and DC—with the proviso 
that for measurements involving high 
frequencies, the effect of inductive null 
voltage pickup is cancelled. 


Figure 3 shows the basic idea of a} 


clip-on Hall probe. The Hall device is 
equipped with hinged pole-pieces which 
clip around the conductor of interest and 
sample its surrounding magnetic field. 
As the field is proportional to the cur- 
rent flowing the output of the Hall 
device will be similarly proportional, 
and a DC or AC millivoltmeter con- 
nected to its output electrodes may be 
calibrated directly in terms of current. 


Because the Hall device has the 
ability to act as an analogue multiplying 


HALL 
DEVICE 


OC OR AC MILLIVOLTMETER 
READS CURRENT IN CONDUCTOR 


element it is finding ever-growing uses 
both as a “straight” multiplier in ana- 
logue systems and in derivative appli- 
cations such as power meters, modu- 
lators, detectors and attenuators. 


The ability of the Hall device to act 
as a multiplier stems from the relation- 
ship between the Hall voltage Vh, the 
control current Fe and the flux density 
B. From the equation given earlier, it 
is evident that if the Hall constant Khoc 
and the angle A are kept constant, then 
Vh_ is directly proportional to the 
product of Ie and B. 


Thus if Ie is made proportional to 
one variable input quality and B is made 
proportional to another, the instanta- 
neous amplitude of Vh will be directly 
proportional to the product of the in- 
stantaneous values of the two inputs. 
The Hall device “multiplies” the ampli- 
tudes of the two inputs together to 
produce an output. 


Hall devices intended for use as mul- 
tipliers are packaged complete with a 
magnetic core and set of windings, so 
that both inputs may be in the form of 
currents. Figure 4 shows the arrange- 
ment in basic form. 

A Hall multiplier of this type can be 
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truments Deserve... 
Good Meters ... 


FERRIER ELECTRICAL INSTRUMENTS 
45 ALBANY STREET, CROW’S NEST, N.S.W. 43-5596 


260° TACHOMETER METERS NOW AVAILABLE 


used for power measurements; wide-band 
wattmeters using such multipliers are 
used to make power measurements up 
to 3KW at frequencies up to SOKC. 
Hall wattmeters may be used on either 
DC or AC, which makes them very 
attractive instruments. 

To make power measurements in a 
circuit, the two inputs of the Hall 
multiplier are fed signals proportional 
to the current and voltage present; the 
output will then be proportional to the 
instantaneous product of current and 
voltage. Suitable metering circuitry 
connected to the Hall output terminals 
can thus be calibrated directly in VA or 
watts, as desired. 

The Hall multiplier may be used as a 
type of modulator or mixer for AC sig- 
nals. Since the output is proportional 


ies 8, 


Out 
INPUT | Aabtrs) 


INPUT 2 


Figure 4: The principle of the Hall 
multiplier. The Hall output is propor- 
tional to the product of the inputs, 


to the instantaneous product of the two 
inputs, it will contain sum and difference 
frequencies when AC signals are used: 
If input 1A cos 27fit 
and input 28 cos 2rf.t 
then output-=Km.A cos 2zf;t 
.B cos 27f:t 
K’AB. cos 27(f,—f:) 
+K’AB. cos 27(fi-+ fs) 


where Km and K’ are constants asso- 
ciated with the Hall multiplier. 


Note that neither of the input fre- 
quencies appears in the output; as a 
modulator the device thus exhibits 


the characteristics of double-sideband 
suppressed carrier modulation. If the 


There is a Ferrier meter for all 


Electronics Australia _ projects. 
Write for data and price direct 


to the manufacturer: 
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-may be used as a_ noiseless 


catrier were required, the appropriate 
input could be added separately to the 
output. As a mixer the multiplier 
operates linearly over a very wide range 
in amplitude. 

As it can operate as a mixer the Hall 
multiplier is ideal as a detector. With 


both inputs connected in series it will 


operate as a square-law detector; by 
feeding one input with a reference signal 
equal in frequency to the carrier with 
zero modulation it can be operated as a 
synchronous detector. 

Because the output of the Hall mul- 
tiplier is a function of both inputs, a 
DC signal fed to one input may be 


i 


This Hall effect 
kitset is available 
locally. It features 
an Indium-Arsen- 
ide Hall device, a — 
two transistor dif- 
ferential preamp 
and calibrating 
magnets, together 
with descriptive 
literature. (Tec- — 
nico Electronics 
Pty. Ltd.). 


used to vary the transmission of the 
device with respect to a signal fed to 
the other input. Thus the multiplier 
linear 
attenuator. 

Other uses for Hal] multipliers in- 
clude analogue squaring and function 
generation; choppers for DC amplifiers; 


frequency doubling; power factor and 
| phase measurement; and spectrum analy- 
sis. 


It should be evident from the fore- 


going that the Hall device and its deri- 
vative the Hall multiplier are compo- 


Because of this, 


nents of wide and varied application. 
engineers, scientists, 
technicians, schools and home experi- 
menters will no doubt be interested in 
becoming familiar with the devices and 
their operation. 

It should thus be of particular in- 
terest to readers to learn that an experi- 
mental Hall effect kit is available 
locally, Marketed in Australia by 
Tecnico Electronics Pty. Ltd., of 53 
Carrington Road, Marrickville, N.S.W., 
it is called the Bell Hall-Pak Kit. The 
manufacturer is F. W. Bell, Inc., of 
Ohio, U.S.A., maker of a wide range of 
Gaussmeters and Hall multipliers. 


The kit comprises a Bell Hall-Pak 
device, a two-transistor differential am- 
plifier on a printed wiring board, two 
calibrating magnets and tutorial and 
applications literature. It comes attrac- 
tively packaged in a clear plastic case 
measuring 7in x 34in x ltin. 

When connected up and powered by 
two 6¥ lantern batteries, the kit gives 
an output of the order of 3V per 1,000 
gauss (0.1W/sq.M). The output is thus 
suitable for measurement using a stan- 


dard VIYM or oscilloscope. If static 
fields are to be measured, a DC meter 
or CRO jis necessary, unless AC is fed 
to the Hall device; the latter may be 
advisable when measuring small fields, 
as it obviates amplifier drift. For mea- 
suring AC fields, this problem does not 
arise and a millivoltmeter or AC oscil- 
loscope may be used, 

As the preamp. becomes’ non-linear 
with outputs greater than 3V terminals 
are provided for direct connection to 
the Hall device output. The output 
level from these terminals is from 10 
to 30mV per 1,000 gauss. 


Tested in our laboratory, the kit 
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assembled easily and proved suitable for 
plotting fields, examining stray fields of 
loudspeaker magnets, and so on. With 
the output of the preamp. connected to 
a sensitive DC oscilloscope, it was even 
possible to illustrate the magnitude and 
direction of the earth’s field. 


Attempts to investigate AC fields 
using the assembled kit showed that the 
unbalance produced by connecting the 
output of the preamp to the unbalanced 
input of a normal CRO or VIVM 
makes capacitive pickup a problem in 
situations where a fairly intense dyna- 
mic electric field accompanies. In such 
situations, it would be advisable to use 
either a balance-to-unbalance matching 
device (such as a transformer) or a 


CRO or VIVM having balanced input | 
to render the system less sensitive to | 


such pick-up. 

Apart from this, the measurement or 
investigation of AC fields is quite a 
straightforward matter. We were able 
to look quite easily at the fields sur- 
rounding power transformers, audio 
transformers, TV deflection  trans- 
formers, deflection yokes and _tape- 
recording, heads, once we had _ sur- 
mounted the capacitive pick-up problem. 

The kit would thus seem very suitable 
for experimental and demonstration 
work in schools, colleges, research labs 
and even the home workshop. It could 
cenceivably be used as the basis of 
an economy Gaussmeter for industrial 
applications — although thermal and 
temporal drift, spurious pick-up and 
accuracy would no doubt be inferior 
to a fully designed commercial instru- 
ment such as that shown in the photo- 
graph. 
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with a Kit that contains everything, 
hours of fun with NO. time wasted 
while you beg or borrow parts or tools. 
Kit No. | includes transistor, capacitors, 
resistors, 4 types of wire, potentiometer, 
earpiece, sundry other parts and all 
hardware PLUS soldering iron and prac- 
tice soldering kit, radio pliers and 
screwdrivers—91 items in all. (You save 
at least 25/ by buying direct fom us on 
Kit No. 1 alone.) ; 
Kit No. 2 is an amplifier and contains 
a potentiometer, transistors, speaker re- 
sistors, capacitors, etc. It can be used 
as a radio amoplifier for Kit No. 1, 
crystal set or any other tuner as well 
asa tape recorder monitor, a voice con- 
trolled tape recorder switch, a speech 
amplifier, a signal tracer, an intercom set 
or an amplifiér for portable record 
players, i 
Both kits include step-by-step instruction 
manyals fully illustrated, with plastic 
binding to lie flat for easy reading. The 
simple instruction manuals allow us to 
GUARANTEE that your kit will go. 
You will be proud to switch them on 
for your family and friends and explain 
how they work. They are the only kits 
where you do not need another thing 
from the time you open the box. 

Get started on your electronics adven- 
ture. Just clip the coupon below or 
write now to; 


TRANSISTOR KITS 


69a CHURCH STREET, 
BRIGHTON S.5 VIC. 


Phone 92-3159 
Please send by return (Mark X) 


) Details of the Transistor Kit Club 
(FREE), 

( ) PNP Transistor Kit No. 1 com- 
plete with Manual, tools, radio 
parts, hardware and sundries, Only 
£6/19/6 for everything you need. 

( ) Transistor Amplifier Kit No. 
complete with Manual, tools, elec- 
tronic parts including extra tran- 
sistors, hardware and _ sundries, 
Only £6/19/6 for everything you 

ed. 


need. 
(_) Special Combination Kit comprises 
kits 1 and 2 for only £12/18/6 
You save 20/6. : 


Cheque/ Money Order for £ 
enclosed, (Complete refund if not satis- 
fied, all kits guaranteed.) 


NAME ...... 
ADDRESS ........ 


Seer eese eevee esesreneens 


eee eee eer ee ee uses 
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Salient Features 


Studio Pickup Arm fully balanced 
vertically and horizontally mounted on 
a ball bearing in both directions. 


Stylus pressure adjustable from 4 to 7 
grams — finger tip control and indico- 
tor scale. 


Slide in Head with simple and effective 
cartridge mounting—accepts all cart- 


riages with std. 4’. mounts. 


Four speeds with vernier speed control 
speed can be controlled plus or minus 

3 per cent 

Heavy duty — 4-pole — magnetically 

shielded motor—rubber mounted. 

Cast Duralumin turntable weighing over 

7ibs assures uniformly constant speed. 


Write for details 


1-5 Merton Road, South Bris bane. 


7. Extremely light slide controls permit 


automatic operation without vibration—— 
automatic cycle will operate as low as 
4 gram stylus pressure. 

Triple function: Manual — Automatic 
single player and changer operation. 
New design spring and rubber chassis 


mounts eliminate possibility of feed- 
back, 


10. PRICES— 
1009 (without cartridge) Eon 
1009/CDS (crystal cartridge and Sapphire) 


15 0 


£57 120 


1009/DMS (magnetic cartridge G Diamond) 


£63 15 0O 


FRED A. FALK & CO. PTY. LTD. 


28 KING STREET, ROCKDALE. 


butec by: NSW. and Victoria—all leading electrical houses 
DUEENSLAND—Ron Jones Pty. Ltd 


PHONE LX4783 


S.A.—L. 5. Wise Ltd, 196 Gilles Street, Adelaide. 
W.A.—Athol M. Hill, $42 Hay Street, Perth. 
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A NEW Paymaster PROGRAM SOURCE 


Last month, we introduced a new 
AM radio tuner, which we desig- 
nated the ‘Playmaster Program 
Source No. 111." In this issue, we 
conclude the 
ing circuit alignment, the pro- 
vision of a whistle filter and the 
additions necessary to provide 
short-wave coverage. 


PART TWO 


AS explained last month, the new 
Program Source was designed to be 
as universal as possible, to meet the 
many and varied requirements of our 
readers, 

On the one chassis, which can fit in- 
to a Standard amplifier case, can be 
built a very simple 2-valve superhet 
tuner or something much more 
complex, by reason of add-on options. 
These options include tuning indicator 
Or tuning meter, in-built power supply, 
10KC whistle filter and short-wave cov- 
erage. 

The circuit presented last month, on 
Page 53, showed the new Program 
Source to the stage as then complete— 
with tuning indicator and in-built power 
supply. 

This month’s circuit supersedes the 
earlier one, showing also the additions 
necessary for a 10KC whistle filter. The 
circuit is drawn in such a way that read- 
ers should have no difficulty in selecting 
the portions they require. 

To the top left is the major portion 
of the circuit involving the frequency 
changer and IF amplifier stages. 

The simple detector, which is the 
same as shown last month, is picked out 
by the vertical blue stripe. 

If you wish to include the whistle 
filter, ignore the components in this blue 
section and wire straight through to the 
12AU7 stage at the top right, which 
ye soi provision for detection and 
A 


The optional power supply, the magic 
eye circuitry and the position for a 
possible tuning meter are also self-evi- 
dent. 

The modifications for short-wave 
coverage are shown in a separate cir- 
cuit, involving mainly the signal grid 
and oscillator sections of the 6AE8 fre- 
quency changer. 

One small modification should be 
noted in the main circuit, namely the 
inclusion of a resistor in series with 
the H.T, supply lead to the magic eye 
tuning indicator. 

Experience has shown that the indic- 
ators last longer if their target voltage 
is restricted to a figure no higher than 
necessary to give adequate brightness. 
Typical series resistor values lie bet- 
ween 20K and 100K. The resistor can 
be strung between the B-plus lug on the 
5-tag strip supplying the indicator and 
pin 9 of the socket, 

Before proceeding with further con- 
structional information, it is appropri- 
ate first to take up the threads of last 
month’s article and to cover the align- 
ment procedure. 

If the wiring is free from errors and 


resentation, cover- © 


S€LECTivity 


The dual-waye version is similar to the broadcast version except 

that the centre knob becomes a wavechange rather than an off- 

on switch, The dial glass should logically carry short-wave cali- 
bration as well as broadcast band. 


the tuner is connected correctly to the 
amplifier system, it should operate at 
switch-on. Its ultimate performance. 
however, and the position of stations on 
the dial will depend on proper alignment 
of the various tuned circuits, 

An_ initial precaution, before com- 
mencing alignment, is to see that the 
pointer is set correctly in relation to the 
scale. If the scale has a “set pointer” 
mark, the pointer should correspond 
with this when the tuning gang is fully 


By Michae! Meechan 


in mesh. In the absence of such a 
mark, arrange matters so that the point- 
er over-runs the calibrations on the 
dial by an equal amount at either end 
of its travel. 

A further point is that alignment 
should only be attempted with the sel- 
ectivity switch in the “Normal” position 
— that is with Sla and Sib in position 
2 on the circuit. All four IF windings 
then function normally. . 

In these circumstances, the alignment 
procedure is quite straightforward and 
readers may follow any appropriate set 
of alignment instructions. The follow- 


cmeteeiat 
a 
beat 


a keeag 
com 


‘ BC TRIMMERS 
oh eras 


COWL) POT. 


ing paragraphs should, however, assist 
those who have no other reference avail- 
able. The procedure will vary accord- 
ing to whether or not a calibrated signal 
nd iad (or service oscillator) is avail- 
able, 

If using a signal generator, the first 
step is to set the generator dial to 455- 
KC and, by feeding the signal through 
from the mixer grid, to peak the four 
IF transformer windings for maximum 
response. 


and Neville Williams 


A point to watch, when aligning the 
IF transformers is that, in many types, 
the adjustable slugs can be screwed right 
through each winding, so that two peaks 
can be found, one with the core passing 
from the end of the former into the coil, 
and another with the slug passing be- 
yond the coil towards the centre of the 
former and the adjacent winding. 

Unless there are specific instructions 
to the contrary, the cores should al- 
ways be peaked in the outer position, 
that is, furthest away from the centre 
of the former and the adjacent wind- 
ing. 


TUNING INDICATOR . 
28 ors Sa 


This rear view of the chassis shows the wavechange control spindle, the 10KC 

whistle filter stage and the modified layout along the rear of the chassis, as 

foreshadowed last month. The blueprint released to chassis manufacturers is 
in accordance with this picture. 
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The clock, as we know it today, can be traced back to the early part of the fourteenth 


century, when it first made its appearance as a large, crudely made object, operated 
by a series of weights and pulleys. 


From this humble beginning developed a craft that has earned a place at the top of 
man’s achievements. 


As the early craftsman completed each article he left his mark on it. This mark became 
a symbol of the craftsman’s skill and of the quality of the product he created. 


In the same way, AWV proudly use their mark to brand their products, a brand which has 
built up over the years a reputation for excellence and reliability. 


AMALGAMATED WIRELESS VALVE CO. PTY. LTD. + SYDNEY » MELBOURNE » BRISBANE » ADELAIDE 
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S| POSITIONS: 
|: WIDE 


2; NORMAL 


2xINI764,0A650etc. 


me 7aN 


Se ee 
NS TO TUNER EARTH 
MAY CAUSE HUM DUE 
_ TO EARTH LOOP 


The complete composite circuit. 


INSERT TUNING 
METER HERE 


ey 


2x6,3V 0.3A 
DIAL LAMPS 


The simple detector qudio output circuit is 


picked aut by the vertical blue stripe. If desired, this can be replaced by the 
combined detector/ lp cutput jnvolying the 12AU7 to the right. Also 


picked aut in blue is the o 


ional power supply; the tuning indicator can be 


included or omitted as required. |n the broadcast-only version, the end of the 
100K audio cutput tab pot would be earthed, the switch function applying only 
to the dual-wave yersion. 


Peaking one, or both cores, to the 
inner position can upset the coupling 
and the shape of the IF selectivity curve 
and may increase gain sufficiently to 
cause instability, 

As mentioned last month, the value of 
the IF neutralising capacitor will have 
an important bearing on the ultimate 
characteristics of the IF channel. The 
suggested value of 18pF is typical but 
may not be optimum in all cases. 

If the capacitor is too low in value 


_- for the particular set of components, the 


IF channel may oscillate when all the 
slugs are peaked for maximum response, 
On the other hand; if the neutralising 
capacitor is too large in value, the IF 


gain will be needlessly reduced—an un- - 


desirable condition for other than purely 
local reception, 

Having satisfactorily completed the 
alignment of the IF amplifier, it remains 
to adjust the aerial and oscillator cir- 
cuits. 

Set the signal generator to 600KC 
and feed jts output to the tuner via the 
aerial and earth terminals. Tune in 
the signa] and move it along the tuner 
dial by adjusting the core of the oscil- 
lator coil until the tuner dial is read- 
ing accurately 600KC. | 

Because of the AVC action, the effect 
of adjustments is noted most easily 
when feeding a weak signal into the 
tuner. With a signal generator this 
simply involves suitable adjustment of 
the attenuator. With a modulated os- 
cillator having a less effective attenuator, 
it may be necessary to unclip the active 
signal lead from the terminal and clip 
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it instead around a scrap of insulated 
wire attached to the terminal. 

Having set the low frequency end of 
the dial, tune the signal generator to 
1500KC and bring the pointer to the 
correct pasition on the tuner dial scale 
by adjusting the oscillator trimmer. 

Then peak the aerial trimmer for 
maximum signa] strength. 

At this juncture, it is logical to tune 
across the band and see how the sta- 


The dual - waye 
facility involves 
switching four cir- 
cuits around the 
6AE8 from broad- 
cast band to 
short-waye coils, 
as in any simple 
superhet, A spare 
none on the switch 
can be used, as 
shown in the main 
circuit above, to 
increase audio 
gain in the short- 
waye position. 


PLUG CONNECTIONS 
TO DERIVE POWER 
FROM FLAYMASTER 

EQUIPMENT 


tions compare with their calibrated posi- 
tions on the dial. Effect whatever com- 
promises may be necessary by shifting 
the low frequency stations first with the 
oscillator CORE and the high frequency 
stations with the oscillator TRIMMER. 

Having thus put the stations in the 
best positions on the dial, leave the os- 
cillator adjustments set and, using the 
signal generator once again, peak the 
aerial core on the low frequency end of 
the band and the ,aerial trimmer on the 
high frequency end of the band. 

If no signal generator or oscillator 
is available, one can only proceed on 
the assumption that the IF windings were 
left somewhere near their intended fre- 
quency as a by-product of factory 
checking; further that, while their re- 


SHIBADEN NOISE AND DISTORTION GAUMONT-KALEE WOW AND 
METER WITH OSCILLATOR FLUTTER R METER _ 


SSS UmVe A Se ae ees arene dicts 


GAUMONT-KALEE WOW AND 
FLUTTER METER 


TYPE 796 


SPECIFICATIONS: The Gaumont-Kalee Wow and Flutter Meter has 
Level Measurements been designed to measure the variations trom con- 
stant speed of sound recorders or reproducers. 

Level range ba ae ce mah a un 

irectly read at full scale, 0, 

minus 10, minus 20, minus 30, SEES IEICA TIONS: ; 

minus 40, minus 50, minus Dimensions Height 103in. 

60 dBm. : Width 12tin. 

(Built-in attenuator.) Depth 14in, 

Minimum input signal S50mV_ R.M.S. (based on pos- 


Frequency characteristic . : 
Input impedance within+0.5 at 20 ¢/s—60 ke. tea ne drop-outs to 


6002 or 10KQ 


‘ ape Input impedance 1 Megohm 
Input impedance within +0.5 at 20 ¢/s—600 ke. Input amplifier band width, 2,500 and 3,500 c.p.s. 
100KQ —3dB at:— 
Accuracy within +5% of full scale. Effective limiter range + 10 dB 
Meters 34in. square faced instruments 
Distortion measurement with me 3-8 in scale (ap- - 
nat prox. 
Fundamental frequency 20 c/s—200 kc, 5 ranges. Meter Scaling—“Peak Wow” 0 to + 1.0% (centre zero). 
Input impedance 50 c/s— 20 ke. “Wow” and “Flutter” 0 to 1.0% R.M.S. and 0 to 
6002 or 10KQ C : 0.2% R.M.S. 
ae ross over frequenc 2 -p.s. 
High harmonics range within -+-0.5 dB up to 60 ke. “Flutter” Eten Cunafes ee 4 y* cross over, 
Input impedance —3dB at 200 c.p.s. 
6002 or 10k2 “Wow"’ meter response —3dB at crossover. 
Input impedance within +0.5 dB up to 300 kc, —1dB at 0.5 ¢.p.s. 
100k2 within + 1 dB up to 600 kc. C.R.O, Output level Approx. 1 V R.MLS. into 0.5 
; . megohm for 1% R.MS. 
Distortion range 30% —0.1% deviation. 
30%—0.2% C.R.O, input frequency Level down to zero frequency. 
wits response —3dB at 200 c.p.s. 
100 ke—200ke iE ee full scale, 30, Analyser output level Approx. | V R.MS. into 0.5 
megohm for 1% R.M.S. 
Input level range approx. —10 dBm—-+20 dBm deviation, 
(0.25V—17.75V) Analyser output frequency Level down to zero frequency, 
Un pas Pa response _ —3dB at 200 c.p.s. 
Accuracy bps of full scale of 3,000 c.p.s. oscillator output 4V R.MS. into 0.5 megohm. 
; level 75mV R.M:S, into 500 ohms. 
Accuracy R.M.S. meter presentations are 


Noise measurement 


calibrated to. + 2% f.s.d. The 
Measuring range 0 — —70 dB against signals calibration of the instrument 
' between —10 dBm — is independent of mains volt- 
+20 dBm. age fluctuations within ine 
nag § to —10%, e 
Frequency characteristic range plus aes 
Input impedance within +0.5 dB at 20 c/s — aE Baul. Weak so rede eia 
6008 or 10KG 60 ke. cuit time constant with the 
Input impedance within +0.5 dB at 20 c/s — recommendations of B.S.1988: 
100 k® 600 kc. . 1953. 
Accuracy Within 55.15%... of full Seale Operation from fecaaien c.p.s. single-phase 
of each range. Mains transformer input Tapped for 100, 110, 120, 
Power Supply 50/60 c/s, 100/240V 12VA 130, 140, 150, 200, 210, 220, 


or battery. 230, 240 and 250 volts. 


STATE SHOPPING BLOCK, 49 MARKET ST., SYONEY. TELEPHONE 8 O663 
TELEGRAMS & CABLES: “‘EDFIL SYDNEY". POSTAL ADDRESS: BOX 4778. G.P.O 


STUDIO 
AND , 
ELECTRONICS 
DIVISION 


BRANCH OFFICES: 


MELBOURNE — BRISBANE — ADELAIDE — PERTH 
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SELECTIVITY SW, NU eal 


// H\ Sib 
HT TO wns 


EARTH 


TO ON/OFF 
Sw. 


MAINS CORD 


REAR LIP OF CHASSIS 


}sonance will have been affected some- 
|what by circuit wiring, the average will 
|be somewhere near 455KC. 
| On this assumption, leave the IF 
| windings alone for the time being and 
| proceed with the alignment of the aerial 
and oscillator tuned circuits, 

| Tune in a known local station towards 
| the low frequency end of the band 
| (typically 2FC in the Sydney area) and 
|} move it to its calibrated position by 
means of the oscillator slug. Now peak 
the aerial slug for maximum signal 
strength. This can be judged either by 
| closely observing the magic eye pattern 
lor by ear. If the latter, it may be 
{necessary to reduce the signal strength 
initially by unclipping the aerial or, 
| better still, tuning to an adjacent steady 
| but weak signal. 

Now tune to a station near the high 
frequency end of the band, move it to 
| its calibrated position by means of the 
| oscillator trimmer and peak the aerial 
trimmer for maximum signal strength, 

Finally, with the tuner set on a weak 
| but steady signal—this should be no 
| problem in daylight hours—touch up 
the slugs in the IF transformers for 
maximum signal strength. 
| As a general check, the whole pro- 
cedure may then be repeated, using for 
| preference weak but steady signals. 
With care and a smalj element of 
| luck, the performance of the tuner so 
aligned should be very close to optimum 
although, should the opportunity occur, 
it is always a good plan to have the 
| job checked over with instruments. 

We pass now to the whistle filter 
stage. 

The whistle filter and its function will 
be familiar to many readers but, briefly, 
its purpose is to eliminate the 10KC 


TO TRANS. PRIMARY 
AND MAINS 


NIE /JON/OFF Sw. 
ee as 
Gee 


iFT|| C) | 
B a 


DIAL LAMPS AND SWITCHES 
MOUNTED ON FRONT PANEL 


Xe PY 
TO 6BR5 Y 2 
GRID eS y 
6AEB 


TO TUNING CAPACITOR 


OUTPUT 


This underneath wiring diagram is similar to last month’s except that wiring 
for the whistle filter stage has been added. Diagrams covering the addition 
of the short-wave band appear on page 47, 


heterodyne or “whistle” which is fre- 
quently encountered in wide-band AM 
tuners, It arises from the fact that Aus- 
tralian broadcast-band stations transmit 
on frequencies 1O0KC apart and that the 
carrier from one or more adjacent trans- 
mitters may heterodyne the wanted car- 
rier, resulting in a 10KC audio signal 
appearing at the detector output. 

In fact, as far as the tuner is con- 
cerned, it has no way of distinguishing 
an adjacent carrier (or carriers) from 
genuine I0KC sidebands belonging to 
the wanted signal, 

Whether or not the whistle is heard 
depends on the pass-band of the over- 


PARTS LIST 
—Whistle filter stage 


1 Whistle Filter Coil (100mH ap- 
prox.). 

12AU7 valve. 

9-pin miniature valve socket. 
100K Tab. pot. 

8mfd electrolytic 350V. 

-Imfd 350V. 

.Olmfd 200V. 

O056mfd or .0068mfd 200V (see 
text). 

100pf mica. 

IM + watt resistor. 

100K + watt resistor. 

50K 3 watt resistor. 

10K 4 watt resistor. 

1.5K + watt resistor, 

8-lug tag strip. 

solder eyelets. 

Solder, nuts, bolts and tinned cop- 

per wire. 

N.B.; If the whistle filter is to be 
included, the OA90 Germanium diode 
used in the basic version is not re- 
quired, 


BD wet et es et et 
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AERIAL EARTH 


all receiving system, from aerial to loud- 
speaker, the sensitivity of the listener's 
ears to this relatively high frequency 
and the strength of the interfering signal 
or signals. These can, however, be 
quite troublesome during the hours of 
darkness. 

The whistle filter eliminates the 
whistle by rejecting a narrow band of 
frequencies, only a few hundred cycles 
wide, centred on the heterodyne fre- 
quency. 

Note that a whistle filter offers no 
protection against other forms of inter- 
ference such as “monkey chatter” from 
an adjacent station, or heterodynes 
arising from other causes, which often 
vary in frequency with the tuning, 

The circuit shown is particularly 
effective, and is similar to what has 
been used in previous wide-band AM 
tuners. For all practical purposes it 
has no effect on the audio signal quality 
but it can eliminate completely the an- 
noying whistle. 

So much for general background; 
now for constructional details. 

As with the other options in the 
tuner, the whistle filter can either be 
included during initial construction, or 
added at some later date, without 
change to the basic layout, space having 


been allowed for it in the original 
design, 
If it is desired to incorporate the 


whistle filter when initially building the 
tuner, the OA90 germanium diode will 
not be necessary, since one section of 
the 12AU7 is connected as a diode and 
serves as the detector. 

The second half of the 12AU7 is 
wired as a cathode follower, to feed at 
low impedance into the filter circuit. 
Thereafter, the audio output is fed, via 
a .lmfd capacitor, to the tab pot which 
can be set for a satisfactory input level 
to the amplifier, 

In earlier filter circuits, we specified 
a pair of .0OSmfd capacitors but this 

(Continued on page 46) 
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FAIRCHILD AUSTRALIA PTY. LTD. / A SUBSIDIARY OF FAIRCHILD CAMERA AND |NSTRUMENT 
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MONOLITHIC INDUSTRIAL LOGIC CIRCUITS 


Now you can afford ta go } 
monolithic. Consider the | 
advantages: in typical | 
applications you can save 
by reducing component: }__ 
count by a factor of 20 or || 
more compared to dis- 
crete devices. Reduce 
labor assembly costs by 
76%. Improve reliability. . 
These circuits are used in such applications as TV camera 
sync generators, machine and process controls, communica- 
tion systems, test instruments, and many more. 

For full information on these new Planar, epitaxial micro- 
logic circuits—in eight lead epoxy packages—call 26 3713, 
South Yarra, Victoria, or 43 1537 Sydney. 

Prices are for 100 unmixed parts or more. Add 25% Sales 
Tax where applicable. 


LOW-COST, EX STOCK 

Fairchild Planar Epitaxial Micrologic 
Ful900—Buffer.......................15]— 
Ful914—Dualinput gate........... 15|— 
Ful923—J-K flip-flop... . pecan +7 te 


En ee 
FAIRCHILED 


AUSTRALIA PTY. LTO. 


PLANAR: A PATENTED FAIRCHILD PROCESS / MICROLOGIC and Ful are Fairchild trademarks 
MICROLOGIC: Fairchild Semiconductor’s Trade Name for Analog and Digital Monolithic Circuits. 
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THE ARRODEC 475 


3 IN 1 COMBINATION, TAPE DECK, RECORD 
PLAYER AND AMPLIFIER or AMPLIFIER/TUNER UNIT. 
(Microphones Extra if Required) 


The new Arrodec 475 equipment cabinet to 

house any chosen components. Available in Wal- 
nut, Maple and Teak with matching speaker en- 
closures. Cabinet can be purchased separately it 
required, 


t 


With the new Arrodec as the basic cabinet you can purchase from 
ARROW a variety of combinations of amplifiers, record players, etc., 
to suit your requirements. Complete systems, using the SONY 250A 
tape deck as the basic unit vary in price from £235 to £420 depending 
on the equipment installed. The Arrodec 475 can be purchased without 
the tape deck, 


Other complete stereo systems without tape deck are available from as 
low as £130. 


Call in now and ask for a'demonstration of a typical complete system. 
You are under no obligation to purchase. If required, we can arrange 
terms on any equipment you may wish to purchase. 


Choose your requirements from the following famous brand names: 


QUAD — LEAK — THORENS — GARRARD — LABCRAFT — SRT 
ORPHEUS —- PEAK — PIONEER — STAR — HARMAN-KARDON 
TANDBERG — OKI — SONY — AKAI — DECCA — GOODMANS 
WHARFEDALE — SME — SHURE — ADC — PICKERING — B & O 
DUAL — BASF — ROLAND. 


If we do not have what you want, we will do our best to get it for you. 
ASK FOR A QUOTE, 


ARROW 


Lid | 
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NEW STORE FOR STEREO 


PROGRAM SOURCE 
— Continued 


is now a non-standard value. The par- 
ticular coil which we bought over the 
counter would not resonate at 10KC 
with .0047mid capacitors, the preferred 
value on the low side but it did reson- 
ate with the higher value of .0056. In 
fact, we ended up with a pair of .0068 
capacitors, which put the slug at about 
the middle of its adjustment range. 

Polvester capacitors were preferred 
because of their small sizé. and ready 
availability, Conventional mica capaci- 
tors are bulky and expensive by present- 
day standards. 

A point to note is the inclusion of a 
10K resistor and an 8mfd capacitor in 
the HT supply to the cathode follower, 
as a precaution against hum. 

The 12AU7 and its associated socket 
i are situated in the tin hole punched 
‘in the chassis immediately behind the 
second IF transformer. : 

The majority of resistors and capaci- 
| tors used are accommodated on an &- 
| lug tag strip, just in front of the audio 
| tab pot, The HT filter, the 1.5K cathode 
' resistor and .lmfd output capacitor are 
| strung point-to-point, 
| Note that the whistle filter coil is 
| mounted on the rear apron of the 
| chassis, with its associated tab pot. 
| alongside. This arrangement makes 
| both adjustments accessible from the 
rear, although, once the adjustments are 


se 


/ 
/ 
j 
| 


_| made, it is a good idea to seal them 


a AER, TERM. // 
TO AUDIO 


432 KENT ST. SYDNEY, 298580) | 


; in some way to discourage the atten- 
| tion of straying fingers! 

| In the specified position, the whistle 
| filter coil is substantially on the centre 
| axis of the power transformer, with its 
| winding at right-angles to the trans- 
' former winding. In this position, its 
hum pickup is small enough to be dis- 
| regarded. 

6AE8 6AE8 

PIN 2 PIN 8 Bhre 
VIA 47pF 


AER. COIL OSC. COIL 
Pee ae SWITCHING 


This diagram shows how the wave- 
change switch was wired in the proto- 
type tuner. The “grid” ends of the SW 
coils connect directly to the respec- 
tive trimmers, which should be posi- 
tioned to secure the shortest leads. 


Don’t be tempted to mount the coil 
in any other plane or position, other- 
wise you will be faced with a problem 
of hum pickup and the possible need 
for elaborate magnetic shielding. 

Adjustment of the whistle filter will 
be greatly simplified if access can be 
had to an audio signal generator. The 
procedure is as follows: 

Set the audio generator to 10KC and 
connect its output between chassis and — 
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An underneath @ 
view of the Pro- | 
gram Source chas- * 
sis, with all the 
options installed. — 
The slide type — 
wavechange switch | 
nestles in the 
space left for it — 
fast month, under- — 
neath the tuning | 
gang. The drive — 
system is readily — 
apparent. The | 
whistle filter stage — 
is to the left of 
this, with the as- ' 
sociated wiring | 
components on a * 
5-tag strip just ¢ 
above the audio 

output pot. Sen 
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3" BRASS ROD 


the IF transformer side of the Ol uF 
in the grid of the cathode follower, 

If available, place an AC millivolt- 
meter between the audio output point 
-and chassis, to indicate when a null has 
been obtained. An output meter or AC 
voltmeter across the output of the main 
amplifier will serve the same purpose. 

With the tuner switched on, adjust 
the slug in the filter coil until a drop 
in output is noticed. Now adjust the 
100K potentiometer until a further 
drop,. considerable this time, is seen. 


Recheck both adjustments for the 
deepest null. 

The filter will be fully effective on 
actua] heterodynes only if it is accur- 
ately centred on 10KC and the calibra- 
tion of the average audio generator may 
not be sufficiently precise to guarantee 
that the requirement will have been 
satisfied. 

Therefore, while the generator test 
will have verified operation of the filter 
and clarified the setting of the 100K 
potentiometer, it may be necessary to 
readjust the core slightly for maximum 
attenuation of actual heterodynes, all of 
which can be expected to be “spot on” 
10KC. 

If no audio generator is available, it 
will be necessary to seek the most ob- 
vious 10KC whistle, if necessary with 
the tuner set slightly to one side of the 
local station and with the amplifier treble 
control fully advanced, Set the poten- 
_tiometer at about half travel and run 
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With the aid of 
this diagram and 
the explanatory 
matter in the text, 
readers should 
have no difficulty 
in duplicating the 
switch mechanism 
in the prototype 
tuner. 


4" BRASS ROD 


PUSH INTO SLOT 


the core through its adjustment until 
the whistle appears to diminish. 
Vary the pot setting for further at- 
tenuation of the whistle, then vary the 
core setting, It should be possible to 
achieve a condition where the whistle 
is rendered completely inaudible. 
If no amount of adjustment appears 
to affect the whistle, it is possible that 
the filter circuit is not passing through 
10KC. Try another pair of capacitors 
within the range .0047 to .0068 to see 
whether proper results can be obtained. 
Now for the dual-wave facility, 
From the very outset, this caused us 
the greatest worry because of the extra 
components and the layout problems in- 
volved. 


It was at first envisaged that, in the 
dual-wave version, the wavechange 
switch would have to be mounted in the 
position normally allocated for the tun- 
ing spindle, the latter having to be mov- 
ed into the central position. 

We were not happy about either pro- 
position (a) because of the long leads 
which would be necessary to the switch 
and (b) because of the extra problems of 
dial stringing. To add a possible fur- 
ther objection, rearrangement of the 
knobs would involve kit-sellers in an- 
other set of stringing instructions and 
obviate any chance of them getting by 
with a single decorative front panel. 


The solution to our problems appear- 
ed when we ascertained that ample 
stocks were available of “Oak” six-pole 
slide switches, manufactured in this 
country by MSP—AWA. Mounting one 
of these under the tuning capacitor 
would clearly obviate long wiring runs, 
leaving only the problem of operating 
the slider from a knob on the front, 
panel. 

This could provide an exercise for 
any mechanical geniuses among our 
readers, but the system shown in the 
diagram is well within the capacity of 
the average hobbyist. 

A piece of #4-inch brass’ rad 
passes through a suitable bearing in 
the front panel or, more simply, a neat- 
fitting tin hole. At the other end, the 
rod runs in a bearing provided by a 
tin hole in a flap turned up from the 
main section of the chassis. 

The rod is retained very simply by 
drilling and tapping for an 1/8-inch 


THE QUALITY’S WOUND IN 


Our’ complete range of 
coils include Aerial, R.F., 
Reinartz and Oscillator, coils 
for all frequencies from 550 
KC. to 30 MC. Also R.F. 
chokes including heavy duty 
R,F. Chokes for transmitting 
equipment! 


Aegis Manufacturing Co. P./k, 
347 Darebin Rd., Thornbury _ 
Victoria. ‘Phone 49-1017. © 
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PROJECT APOLLO LUNAR 
ORBIT RENDEZVOUS MISSION 
The. Lunar Excursion Module of - 
“NASA's Project Apollo will carry 
two men from funar orbit tothe 
moon's surface and, after brief explo- * 
ration, back to the mother craft for 
return to earth. 9 : 


F Hasthe Space Age 
outdated your knowledge — 
- of Electronics? 


THE CAPITOL RADIO! ENGINEERING INSTITUTE 
CREI WASHINGTON D.C. FOUNDED 1927. 


OFFERS YOU ADVANCED UP-TO-DATE EDUCATION IN EVERY 
IMPORTANT ELECTRONIC SPECIALTY 

Electronic Engineering Technology More than 

Communications i 
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Engineering : ; 

Television scientists 


Servomechanisms and Computers . 
Nuclear Instrumentation and Con- and engineers 
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Aerospace Radar Engineering 
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Contemporary Mathematics 
Nuclear Engineering Technology Prog rams 
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“@) AUST-N.Z., FIELD SERVICE REPRESENTATIVE 
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education. 
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Whitworth screw and providing an over- — 
size washer. 

A drop-arm can be fashioned very — 
simply from a scrap of brass. A slot 
is cut, as shown, so that it will slip 
into two shallow sawcuts in the #in 
rod, leaving just enough rod behind the 
sawcuts to run jn the rear bearing. 
The drop-arm is sweated to the tin 
shaft on the front side only, and clear - 
of the rear bearing surface. 

The drive to the switch slider can 
be fashioned very simply from scraps of 
3/16in brass rod and tinplate, The 
length should be such that the drop-arm 
is vertical when the switch is halfway 
between the BC and SW positions. 

A small cotter is needed to pin the 
drop-arm to the switch drive, or a brass 
tack with a spot of solder on the end 
to retain it in position, A couple of 
small screws (typically 8BA) serve to 
attach the arm to the switch slider. 

With the switch mounted on }-inch 
pillars underneath the tuning gang, the 
mechanical side of the job is done, 

Nothing to it! 

The short-wave coils themselves gave 
some cause for concern. At one time, 
it was possible to take one’s pick of 
several brands but the position now is 
a good deal more vague. One brand we 
saw represented a rather impractical heir- 
loom from the past. Another manufac- 
turer expressed interest in providing suit- 
able coils but failed tq make good the 
intention, 

The ones we actually used are “Aegis” 
brand intended for the 16-50 metre band. 
They are designed for push-fit mounting 
into 5/16in holes and have flying leads 
for connection into circuit, 

To use these coils involved patching 
the chassis to provide the holes for 
mounting and leads, instead of the rect- 
angular cutouts originally planned. The 
above-chassis photograph shows the coils 
in position, the oscillator coil in the front 
corner and the aerial coil just near the 
6AE8 converter. 


TRIMMER CAPACITORS 


The trimmers — small rectangular 
Ducon types — fit up under the centre 
rectangular cutout, similar to the broad- 
cast band trimmers. They are held in 
place by a strap of copper wire soldered 
across the centre of the assembly and 
anchored to chassis earth points. 

To wire the switch and coils, it will 
be necessary to follow the circuit dia- 
gram carefully, along with the connec- 
tion data for the coils. 

Special care.is needed with the rather 
frail leads provided on the short-wave 
coils. If they need to be extended, use 
a single strand from hook-up wire 
and insulate with the softest sleeving 
you can get your hands on. 


For the guidance of constructors, we 
have sketched the sequence of contacts 
used on the switch in our prototype 
chassis. This involves four of the six 
-poles on the switch, leaving two vacant. 
_ One of these has been used to 
introduce an extra resistor in series 
with the earth return of the audio out- 
put pot. Introduction of the resistor 
allows a larger proportion of the audio 
signal to reach the amplifier, effectively 
increasing the gain of the system on 
short-waves. A suggested value for the 
resistor is 100K. 

If the strength of short-wave stations 
should be such as to threaten overload 
(Continued on Page 158) 
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5-BAND DSB TRANSMITTER 


In this article we present a DSB transmitter which may well solve the problem 
of those amateurs who would like a sideband signal but lack the technical 
facilities or money needed to produce a full SSB rig. The unit produces a 


sideband signal which 
In addition, 


This transmitter was designed as a 
companion unit to the “Amateur Band 
Ten” and “Communications Eight” re- 
ceivers described in the January, Feb- 
ruary, Match and May issues of. this 
year. Since the frequency generating 
portion of the transmitter is available 
teady wired and calibrated, it represents 
a very easy method of obtaining a side- 
band type signal dt reasonable cost. 

In justifying the presentation of this 
transmitter, perhaps we _ should © state, 
right at the outset, that we will not “buy 
an argument” on the advantages of SSB 
Over DSB. There is no question in our 
minds on which is the superior mode of 
transmission. Thére must, however, be 
tmany amateurs who lack the skill, time 
Or money to construct a “full blown” 
SSB rig but who would, none the less, 
like a transmitter which allows them to 
take their place in a sideband net. 

In our “on the air” tests of the trans- 
mitter. we found very few stations who 
immediately identified the transmissions 
as being DSB. The majority thought it 
was an SSB transmission and_ only 
“found” the other sideband when it was 
brought to their attention. All the sta- 
tions worked found our signal easy to 
tune, petfectly stable, of good audio 
quality and, in all respects, a perfectly 
acceptable “sideband” signal. The cat- 
rier suppression was such that a station 
at 500 yards distance from the trans- 
mitter was unable to detect any sign of 
carrier. 

Just as the design of the “Communi- 
cations Eight” and “Amateur Band Ten” 
receivers was infltienced by the avail- 
ability of suitable factory-made front- 
end units, so the design of this trans- 
mitter was largely influenced by the re- 
‘lease of a new Géloso transmitter VFO 
front-end unit, intended primarily for 
ordinary AM transmitters. 

_ This unit features a VFO which runs, 
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at all times, on approximately 5MC; the 
output from this is heterodyned with 
suitable crystal oscillators to produce a 
signal on each of the amateur bands be- 
tween 80 and 10 metres. The overall 
stability of the unit’is as good as the 
SMC VFO and this, being temperature 
compensated and mechanically sound, is 
more than adequate. Actual measure- 
ments showed the unit to drift approxi- 
mately 1:5KC during a 15-minute warm- 
up period, after which the drift was less 
than 400 cycles an hour. 

The output of the WFO/mixer is 
coupled into a 6CL6 driver with band- 
switched tuned circuits and the whole 


unit comes complete with a dial which 


is accurately calibrated in 10KC incre- 
ments. 5 

It is, in fact, the availability of this 
unit which makes the construction of a 
DSB transmitter a worthwhile project. 


is quite easily resolved on even simple equipment. 
it can be operated in the AM or CW modes with equal facility. 


sary to perform a few small modifica- 
tions on its original circuit and, for this 
redson, we have shown the circuit of 
the unit in full, a departure from our 
usual practice. 

The first of these modifications con- 
cerhs the HT feed arrangements. In the 
unit as supplied by Geloso, it is in- 
tended that a common HT line should 
feed the unit and that this should be 
interrupted when the transmitter is not 
operative. This arrangement, although 
adequate for AM _ operation, leaves 
something to be desired for sideband 
operation where good frequency stability 
is essential, 

The VFO tuned circuits in this unit 
are temperature-compensated but, even 
so, a change in operating temperatures 
by the alternate application and removal 
of HT feed will cause small deviations 
in Output frequency which would be an- 


By Keith Jeffcoat 


If one had to start from scratch and 
build a VFO and bandswitched drivers, 
it would be almost as simple to build 
a complete SSB transmitter and be done 
with it, 

With the Geloso unit as a starting 
point it is only necessary to add a_ bal- 
anced modulator, simple audio amplifier 
and a power supply to produce a com- 
plete DSB transmitter and, in essence, 
that is exactly what we have done. 

Perhaps, at this stage, we might take 
a look at the main circuit diagram and 
see how the transmitter has been 
evolved. 

The particular Geloso VFO we have 
used, their modél 4/105, was intended 
to be used in an AM transmitter to drive 
a single 6146 or 807 valve. In order to 
use this VFO for DSB work it is neces- 


noying when operating in, say, a side- 
band net. 

In order to overcome this potential 
problem we have separated the HT feed 
to the crystal oscillator in the unit, so 
that this is the only portion of the unit 
which has _ its HT interrupted when the 
transmitter is inoperative. 

Removing the H.T. from the crystal 
oscillator ensures that the unit will not 
produce an output signal which inter- 
feres with teception. At the same time, 
the H.T. constantly applied to the other 
stages allows them to quickly reach and 
retain their normal operating tempera- 
turé. Since these stages, in particular 
the 6CL6 driver/output stage, are fixed 
biased, their operating conditions are not 
affected by the removal of HT to the 
crystal oscillator. 

To effect this modification, it is only 
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An Extraordinary 
2-¢ to 2-Me 
Oscillator 


MILLION - TO - ONE 
FREQUENCY RANGE 


Distortion is less than 0.25% from 50 c/s to 
50 kc/s, even at full output and under short- 
circuit conditions. 

Frequency characteristic is flat within +2% 
from 20 c/s to 200 kc/s. 

Output is over 20V into open circuit, 160mW 
into 600 ohms. 

Transistorised, capacitance-tuned RC Wien- 
bridge oscillator and power supply are com- 
pletely contained in a 8’' x 6’ x 8” package. 
These features make the new GR Type 1310-A 
Oscillator an outstanding instrument for day- 
to-day applications. But, what definitely puts 
this oscillator in a class by itself is an enirely 
new feature by which its frequency can be 
synchronised with an external signal. Also, the 
oscillator can itself be used to furnish a sync 
signal to other equipment. Thanks to this sync 
Provision, unique in an inexpensive oscillator, 
the new Type 1310 has a much wider range 
df application than the ordinary oscillator. 

In a nutshell, the 1310-A now brings the small 
size, mechanical ruggedness and reliability of 
transistorised circuitry to a wide-range, genera! 
purpose instrument. It offers all the benefits 
you expect in a modern, two-feedback-path RC 
oscillator including high accuracy and infinite 
resolution of variable capacitance tuning — 
plus the new frequency-synchronisation pro- 
vision——all at a surprisingly low price, 

Here are Some Uses For Oscillator Synchroni- 
sation: 

as a tracking narrow-band filter to reduce hum 
noise, and distortion in a signal; a source of 


amplitude-modulated signals; .an automatic - 


phase-controlled oscillator to reduce frequency 
modulation or jitter; a single-frequency level- 
ing amplifier; a phase-locked, sinosoidal 
frequency multiplier; a phase shifter; a nar- 
row-band isolation amplifier; an amplitude- 
modulation filter. 


LEVEL 


“ : . . SRR ee ro 
; OSCILLATOR ini a ke a GENERAL RADIO 
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FREQUENCY 


Accuracy: +2% of reading. 

Stability: Typical drift after warmup. 

0.001% short term (1 min.) at 1 kc/s 
Synchronisation: Jack provided for external 
phase-locking signal. Locking range is about 
+3% for 1-V rms, input reference signal over 
entire 2-c to 2-Mc range, Locking ranges up 
to 40% can be used. 


OUTPUT 


Voltage: Over 20V, open circuit; continuously 
adjustable attenuator (approximately 50 dB). 
Amplitude Stability: Typical drift after warmup 
0.02% short term (1 min.). 


_ impedance: 600 ohms. 


Distortion: As indicated. Hum less than 0.02% 
independent of attenuator setting. 
Synchronisation: High-impedance, constant- 
amplitude O, 8, V, rms, output for use with 
oscilloscope, counter Or other oscillators. 


DISTORTION — % 


FREQUENCY 


GENERAL 


Power Required: 105 to 125, 195 to 135, or 
210 to 250V, 50 to 400 c/s. 


For ful} technical information and all details, contact your nearest office of 


WARBURTON FRANK! 


SYDNEY: 307 Kent Street, 29-1111. 

ADELAIDE: 204 Flinders Street, 23-3233. 

BRISBANE, 13.Chester Street, Fortitude Valley, 51-5121. 
MELBGURNE: 220 Park Street, Sth. Melb., 69-0151. 

HOBART, LAUNCESTON: Associated Agencies Pty. Ltd. 
NEWCASTLE WEST: 844 Hunter Street, 61-4077. 
WOLLONGONG: 140 Keira Street, 2-5444. 

PERTH: Tough Instruments Service Co., 993 Hay Street, 21-9767. 
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P-COUPLER INC UCTOR 


Note the angle at 
which we found it 
necessary to 
mount the Geloso 
unit. This looks 
unweildy but is, 
in fact, ne more 
difficult than 
mounting the unit 
in the manner in- 
tended by the 
manufacturers. 


TRANSFORMER 


pen: 


necessary to locate the 22K resistor con- 

nected to pin 3 of the 6U8 and remove 
one end of this resistor from pin 6 of 
the terminal board and reconnect it to 
Pin 4 of the terminal board. 

The second modification involves the 
grid bias circuit of the 6CL6 driver 
stage. 

In the original Geloso unit, a nega- 
tive 50 volts is applied to pin 11 of the 
terminal strip. This is applied to a 4,700 
ohm and 470 ohm resistive divider com- 
bination to provide a fixed bias of 5 
volts for the grid of the 6CL6. 


We modified this arrangement by 
locating the 470 ohm resistor in the di- 
vider, lifting one end of it from earth 
and attaching it to pin 12 of the terminal 
board. A .0OiuF ceramic capacitor is 
then wired between pin 12 of the board 
and earth. \ : 

As can be seen from the circuit, this 
allows us to apply blocking bias to the 
gtid of this valve, as well as the grids 
of the 6DQS5s for the purpose of pro- 
viding effective CW keying of the trans. 
- mitter, 

The third modification 
output circuit of the 6CL6. 

Geloso intended the tuned circuits at- 
tached to switch wafers 4R and 4F to 
be used as part of the grid circuit of a’ 
single 6146 final amplifier. To this end 
they bypassed the “bottom” end of these 
tuned circuits to ground with a .0047uF 
capacitor, 

The type final amplifier/balanced 
modulator we have used demands that 
either the plates of the valves should 
be operated in push-pull, in which case 
the signal must be fed to the grids in 
parallel, or the grids may be fed with 
a signal in push-pull, in which case the 
plates must be parallel-connected. 

If we had left the Geloso unit as orig- 
inally constructed, we could have used 
it to drive the grids in parallel, but 
this would have necessitated a push- 


involves the 
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FILTER CHOKE 


pull connection of the plates, with all 
its disadvantages of complicated band- 
switching, link coupling, etc. 

We decided that, in the interests of 
harmonic suppression and_ simplified 
bandswitching, the plates of the 6DQS5s 
must work into a pi-coupled output cir- 
cuit. This left us with the necessity to 
provide push-pull drive for the grids of 
the two valves. 

We accomplished this by removing the 
.0047uF capacitor attached to the tuned 
circuits on wafer 4F of the Geloso unit 
and substituting, in its place, a 3/30pF 
trimmer capacitor, When this capacitor 
is adjusted so that the capacitance to 
ground from both ends of the tuned cir- 
cuits is equal, the result is a balanced 
output which can be used to feed the 
grids of the 6DQS5s, 

The abovementioned .0047uF capaci- 
tor is located between the 20 and 15 
metre coils at the rear of the Geloso 
unit and is somewhat hard to get at. A 
very fine-pointed soldering iron is neces- 
sary if the coils and their connections 
are not to be damaged in the process. 

The last modification of the Geloso 
unit, if such it could be called, consists 
of adding some capacitance across cer- 
tain of the 6CL6 plate coils so that 
they can be resonated properly, These 
additional capacitors are clearly shown 
in our main circuit diagram. 

The signal from the Geloso unit is 
capacitively coupled to the grids of the 
6DQ5s. The DC reutrn for each of 
these grids is via an RF choke, a 10K 
bias resistor, a 100-ohm resistor and 
thence to a common connection which 
passes through the transmit/receive relay 
and the key jack to earth. 


This common connection on the grid 
returns is also connected, through a 27K 
resistor, to the 100-volt negative bias 
supply so that cut-off bias is applied 
to these valves when the relay is in the 
receive position. 


When the relay is 
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actuated, the fixed bias is removed and 
the valves become self biased, developed 
across the 10K ohm resistors, from grid 
current produced by the RF drive from 
the 6CL6, 

The cathodes of the 6DQ5s are con- 
nected to the AM/DSB switch. This 
places both cathodes in parallel, then to 
ground through the metering resistors, 
when DSB operation is desired it open- 
circuits the cathode of the lower 6DQS5 
when AM operation is the desired mode. 

Taking one of the valves out of the 
DC circuit will, of course, unbalance 
the final so that the carrier signal will 
pass through the remaining valve in the 
normal manner of a single-ended stage. 
The capacitive coupling which remains 
through the lower 6DQ5 makes neutra- 
lisation of the final amplifier unneces- 
sary. 

Note that the 6DQ5s have two 
cathode pins and that each of these must 
be separately bypassed to earth to en- 
sure stable operation of the valve. Note. 
also, that the cathode capacitors on the 
lower 6DQS have a high voltage rat- 
ing. 

This latter is essential because the 
cathode of this valve will rise to almost 
the full HT value when the AM/DSB 
switch is in the AM position. 

_The plates of the 6DQSs are, as pre- 
viously mentioned, — parallel-connected 
and coupled to the high voltage supply 
through a dual RF choke arrangement. 
Each plate is fitted with a standard 
form of parasitic suppressor and the 
junction of these is capacitively con- 
nected to the Geloso pi-coupler network 
used in the output. 

The tuning and loading capacitors 
pius the bandswitched inductor which 
make up this network and the special 
RF choke which feeds HT to the plates 
can be obtained as a complete kitset 
from Geloso. The availability of this 
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Capture natural soun 
with ickering. 


From the softest flutter of the Woodwinds to the floor — 
shaking boom of the bass drum, natural sound begins with 
PICKERING—right where the stylus meets the groove. 


Hear the difference with the new 


cartridges 


MASTERSOUND selected equipment — from cartridge to 
cabinets—is renowned for its high standard quality. Complete 
systems or components can be selected from a range of world 
famous names, to give you the finest in sound reproduction. 


AFTER SALES SERVICE IS GUARANTEED 


MASTERSOUND 
SALES PTY. LIMITED 


LIDO HOUSE, 400 KENT STREET, SYDNEY. ‘PHONE 29-1527 


Trade enquiries to Mastersound Industries Pty. Ltd.. 400 Kent St., Sydney. 29-1527 


kit removes much of the hard work 
from the final, since the particular unit 
chosen provides an Optimum impedance 
match for the valves to feed a non-in- 
ductive 70-ohm aerial. 

The screens of the 6DQSs are directly 
connected to the secondary of the push- 
pull modulation transformer. The centre 
tap of this transformer is connected to 
the second half of the AM/DSB switch. 

Note that the screens are also brought 
out to two pins on each valve socket 
and that each of these pins must be 
separately bypassed to earth. 

For DSB operation, the centre tap of 
the modulation transformer is returned 
through a resistive divider to the nega- 
tive bias line. The 50 volts (approx.) 
negative thus applied to the screens en- 
sures that the standing current of the 
final valves is reduced tg a reasonable 
figure (around 15 to 20mA) and also 
assists in keeping crossover distortion, 
during modulation, to a minimum value. 

For AM operation the screen of the 
operative valve must be positively biased 
to a voltage which permits the optimum 
loaded plated current to be drawn. Since 
the exact screen voltage required varies, 
depending on how much grid drive is 
available and the loading of the antenna 
to the final, we have arranged the cir- 
cuit such that the screen voltage is 
continuously variable from zero to 250 
volts, the potential of the minor HT 
supply. 

The manner in which this control is 
adjusted for optimum operation of the 
transmitter in either the CW or AM 
mode will be discussed fully at a later 
stage in the article. 

If a DSB transmitter is to produce an 
acceptable signal, much depends on the 
frequency response and other character- 
istics of the modulator. 

For genera] audio clarity and tuning 
ease, a DSB signal should contain little, 
if anything, of the audio frequencies 
below about 300 cps. Then, in order to 
retain the total transmitted bandwidth 
within acceptable limits, the audio fre- 
quencies above 3 KC should be similarly 
attenuated. 

In our modulator design we have taken 
steps to ensure that the frequency re- 
sponse is within the quoted limits. 

The 12AX7 preamplifier is wired as a 
cathode follower/grounded grid stage 
with the signal cathode coupled through 
a “pi” type filter network, The compon- 
ent values in this network are chosen to 
begin attenuation of the input signal at 
around 2.5 KC, 

In the remainder of the modulator’s 
stages we have carefully chosen the 
values of coupling and cathode bypass 
capacitors to attenuate the low frequency 
end of the audio spectrum. These valués 
cause the response to begin rolling off at 
around 400 cps. and it is well “down 
the drain” at 200-300 cps. 

The power output requirements of the 

KOR Rat 
Lee Bette) 
In a departure from our normal ere | 
practice we have shown, on our — 
main circuit, the full wiring of — 
the Geloso VFO unit. Note, how- * 
ever, that certain of the wiring 
shown for this unit is in the modi- 
tied form we found necessary to 
make the unit suitable for DSB 
service. In this section, compon- 
ent yalues are only shown on 
those portions of the circuit which — 
had to be modified. vf 
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S.$.M.C. MODEL TC-501 


§ Pransistor portable tape recorder, com- 
plete with microphone, ear-plug, batteries, 
tipe and reels, 


ONLY £11/10/- 


STEREO PLAYER UNIT 
MOTOR: 2-Pole induction, 
SPEAKER: 10em Dia, N2. 
PURNTABLE: 16.8¢m Dia, 
CARTRIDGE: Crystal turnover type with 


supphire styfus, 


SPECIAL 24GNS 


TRANSISTOR 
IGNITION 
SYSTEM 


(GNITION ©“ SYSTEM 


ooo pete) wns WAI Tear aude? 


HItSPARK TRANSISTOR 
IGNITION SYSTEMS 
12-TN 12 volt 


22/16/36 01259 P 
earth £30) 1/6, 


negative to earth 
12 volt negative to 


>, 
tap 


Aageppinaniysan 


CAPACITANCE 
SUBSTITUTION 


Box OM-B 
Price £1/12/6 


MODEL SB-401 


PLASTIC CABINET 


Complete with 4in speaker. £3 


Private Radio-TV listener with 
REMOTE VOLUME CONTROL 


Housed in) compact. plastic cabinet (size 
2 sin x Ifin x f 3/16in), incorporating 
a speaker on-cif switch and built-in re- 
mote volume  confrol for convenient 
listening, 


Simple to attach on any make TY, Radio. 
EM, Phonograph or Hi-Fi sets. Does not 
interfere with the normal operation of the 
set. Supplied with 20% of cable and 
miviature earphone with — plastic-covered 
wire ear-holder, Has built-in jack 
for additional person to listen. 


Net Price 42/- ea. 


extra 


MODEL M-6 


Monaural Microphone 


Price £3/7/6 


Mixer 


MODEL SB-461 
WOODEN CABINET 


Complete with 6 x 4 speaker. 


VERNIER DIALS 


Small 23/6. Medium 


70, 50, 36 mm 


27/6. Large 39/6. 


BABY TESTER 


TE-130 
with a 


ONLY 57/6 


TRANSISTOR 
MEGAPHONE 


midget 
scale 


Pocket tester, a 
special wide 


Medel 
type meter 
surface, 


Miniature and handy. Can be used any- 
where by anybody Megapet PM-77 
Transistor Megaphone . Transistors: 
3 pes. Battery: Dry Cell (UM-3) 8 pes. 
Accustic Range: 190 meters. Height: 98 
mm. Width 68 mm. Overall length: 
17¢ mm, Weight: 550 g. (with batteries). 


Price £9/9/. 


GENERAL ACCESSORIES 


116-118 Clarence Street, Sydney. BX-4451 
443 Concord Road, Rhodes. 73-0211 


Trade Enquiries Invited 


102 Northumberland Street, Liverpool, 602-7570. 
7 Pirie Street, Fyshwick, A.C.T. 90035 


PLEASE NOTE: CLARENCE ST, CITY, AND LIVERPOOL STORES ARE OPEN SATURDAY MORNINGS. 
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{ modulator are not high—about two watts 
{are adequate—but a sufficiently high 
} audio voltage must be produced to ade- 
iquately drive the screens of the output 
{ valves. 
The moduation transformer we used 
is one especially designed by a local 
company for the requirements of DSB 
transmitters. It has a primary imped- 
ance of 5,000 ohms, primary to second- 
{ary turns ratio of 1 to 3, is capable of 
} handling 5 watts of audio power and has 
}a deliberately restricted audio frequency 
j response of 100 cps. to 5 KC, 


| With the 6GW8 running at 2 watts 
jinput this transformer will produce 300 
| volts rms across the whole of its second- 
jary and this is more than sufficient to 
|fully drive the 6DQ5s. Those who do 
{not wish to make use of this special 
}transformer could substitute a standard 
power transformer having a 240 volt 
| primary winding and a 385 volt per side 
isecondary winding, the latter connected 
|to the screens of the 6DQS5s and the 
|primary used as a load for the 6WG8. 
| The metering circuit uses a standard 
|0-1 mA movement which, with suitable 
|series and shunt resistors, allows one to 
measure the grid current to each of the 
'6DQ5s, the common cathode current to 
|these valves and the RF voltage at the 
jaerial connector. 


in the cathode cur- 
osition, he values in the RF 
}metering section are chosen to give a 
two-thirds of full scale reading on aver- 
age output from the transmitter into a 
70 ohm aerial load. 

The power supply of the transmitter 
utilises a special transformer already 
manufactured by a local company 
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Our coded underchassis view of the transmitter should assist in the wiring 


of the unit, Note the position of the 


carrier level control at the rear of the 


Geloso unit and the tagboard terminating the rectifier diodes and other wiring 
of the power supply. 


(Ferguson) and originally designed for 
use with several of the commercial SSB 
transceivers being imported into this 
country. There are other transformers 
available which will meet the filament 
and HT specifications of this unit but 
none has the special bias voltage wind- 
ing which this particular transformer has. 
Other manufacturers may choose to 
make a suitable component available. 


The 6DQ5s require at least 800 volts 
HT for proper sideband operation and 
this is developed through a bridge recti- 
fier connected across the whole of the 
295 volts per side secondary winding. 
Each of the silicon diodes in this bridge 
has a 220K 1-watt resistor across it to 
equalise reverse voltage across the 
series-connected diodes. 


Although the rms voltage from this 
secondary winding is only 600 volts, 
the large bank of capacitors used (66uF 
at a working voltage of 1050 volts) al- 
lows the final HT to closely approach 
the peak value of the sine wave and, 
in fact, the HT voltage under load con- 
ditions will be just slightly in excess of 
the 800-volt mark. 

Each of the half-dozen capacitors on 
the HT line has a 220K resistor across 
it to equalise voltage distribution across 
the units, 

From the centre tap of the HT wind- 
ing, and using those diodes in the bridge 
which are connected to earth, we have a 
full-wave rectifier system which pro- 
duces the 250 volts needed for the 
minor HT supply. 

The filter choke used in this supply 
line is nominally a 1-henry unit rated 


ELECTRONICS Australia, November, 1965 


at 285 milliamps maximum current flow. 
At the current the transmitter draws 
through it, however, it has a much 
higher effective inductance and, with a 
-47uF capacitor connected across it, 
resonates at close to 100 cps. This helps 
to eliminate ripple on the HT line. With 
different brands of choke, it may be 
necessary to vary the shunt capacitor to 
achieve resonance at 100cps and mini- 
mum hum level. 


The bias voltage winding is connected 
to a straight half-wave rectifier and a 
single S5OuF capacitor, there being no 
need for extensive filtering on this line. 

A DC voltage to operate the transmit/ 
receive relay is developed from one of 
the 6.3 volt filament windings with which 
the transformer is equipped. If the 
relay you wish to use requires 12 volts 
DC for its operation, a simple voltage 
double arrangement could be used in 
place of the system we used. 

It will be noticed that each of the 6.3 
volt filament windings on the trans- 
former has a 4 ampere rating. Nothing 
less than this will suffice since the 6DQ5s 
draw 2.5 amps each! 

The transmitter is constructed on the 
same 16in by 11 in by 2in chassis and 16 
in by 74#in front panel as was used 
for the “Communications Eight” and 
“Amateur Band Ten” receivers. This 
metal work has now become a standard 
size and should be easily available to 
the majority of intending constructors. 
For those requiring them, chassis and 
panel blueprints are available from our 
query service department at a nominal 
cost of 5/~each. he 
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22, RANGE 


GENERAL PURPOSE MULTIMETER 
ae MODEL MVA3 


DC Current: 0-1, 10, 50, 250 Milliamperes, 0-10 Amperés AC Current: 
0-1 Milliamperes (self-contained). *0-2.5, 5, 25, 50, 250, 500 Milli- 
amptes, 0-1, 2.5, 5, 10 Amperes. * Use Model MRCT Current Trans- 
eae ee aS an accessory. ‘ 

DC VOLTS + 0-10, 50, 250, 1,000. 5,000 ohms 

OP VOLTs ! per volt. 

Resistance: 0-1000 ohms (10 ohm centre scale), 0-10,000 ohm, 0-100,000 
ohm, 0-1 mezohm. Output Level: minus 6 to plus 22 db, plus 8 to plus 
36 db, plus 22 to plus 50 db, plus 34 to plus 62 db (ref. 1MW in 600 
ohms equals Odb). 


@ BACKED BY “UNIVERSITY” SERVICE. 


UNIVERSITY 
GRAHAM 


INSTRUMENTS 
PTY. LTO. PRICE £17/10/ PLUS TAX. (Leather case extra). 


@ RUGGED SHOCK PROOF MOVEMENT. 
@ BETTER THAN BS89-1954 SPECIFICATION. 


REPRESENTATIVES: 

W.A.: Atkins (W.A.) Ltd., QLD.: Keith Percy & Co. Pty. Ltd. 
894 Hay Street, Perth, W.A. Box 1478V, G.P.O., Brisbane, Qld. 

106 BELMORE ROAD, RIVERWOOD, N.S.W. S.A.: George Procter, pre 
: 82 Gawler Place, Adélaidé, $.A. TAS.: W. P. Martin and Company, 

Telephones: 53-0644 (5 lines) vic.: Eastern Instruments Service 188 Collins Street, Hobart; 

; be Ss Pty, Ltd, 38 Milton Pde., and 134 Cambridge Street, 

Telegraphic Address: "Raquip," Sydney Maivern, $.E.4, Melbourne. Launceston. 


AUSTRALIA’S LEADING MANUFACTURER OF ELECTRICAL INSTRUMENTS (A UNIT OF INSTROL 


80-40-20-15- 


11-10 m N. 4/105 
£10/18/6 + 124% S.T. 80-40-20- 15- 
(Less Tubes) 10-A-10B m 
A calibrated dial is ba) ‘a 2 ee 
N. 4 /102V supplied with all VFOs, (No Xtals or Tubes) 


80-40-20-15.10m. ay j 
£10/18/6 4+ 124% S.T. Alt GELOSO VFOs are capable of driving one 807 or 6146 direct. 


(Less Tubes) GELOSO Pi Coupler (4/113) 80-10 Mx is tecommended for 6146 finals 
with tuning condx: N774 and coupling condx. N771. 


Prices: N.4/113, £2/3/; N774, £1/19/6; N771, £1/19/6 plus 124% S.T. 

HA e AVAILABLE FROM LEADING WHOLESALERS. 
“Ag tri VIC: 8 BROMHAM PLACE, RICHMOND. 42-1614. 
PTY. LTD. N.S.W: 64 ALFRED ST, MILSON’S POINT 929-8066. 
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The Geloso unit, as supplied, is in- 
tended for use with a front panel of at 
least 10in in height. The limited panel 
height of our metalwork makes it neces- 
sary to mount the unit at an angle of 
approximately 45 degrees to the chassis 
in order to accommodate the rather 
largish dials supplié¢d with the units. 


This presents no special difficulties, 
however, and apatt from the fact that 
the dial drive must be testrung, the unit 
is no harder to mount this way than in 
the manner for which it was originally 
intended. The internal modifications, de- 
scribed earlier, are best carried out on 
the Geloso unit before it is mounted in 
the chassis. 

The layout of the rest of the com- 
ponents, particularly the 6DQ5s and the 
| pi-coupler, is more or less dictated 
| by the position the Geloso unit must 
occupy in the chassis. 

To reduce the length of the grid 
leads to the 6DQ5s, they are mounted 
as close as possible to the VFO and, for 
similar reasons, thé components of the 
pi-coupler are mounted immediately 
adjacent to these valves. The mounting 
of the pi-coupler components in a 
straight line on thé panel was necessi- 
tated by the limited panel space avail- 
able after the Geloso dial had been 
accommodated. 

This arrangement works very well in 
ractice, however, as shown by _ the 
act that the sal tunes and loads 
érfectly on all bands and with the 
inductance set to the appropriate tap 
positions as quoted by the manufacturer, 


The transmit/recéive relay is mount- 
} ed in a convenient en immediately 
| behind the pi-coupler; the modulation 
} transformer and modulator valves are 
# mounted behind this again and in that 
| corner of the chassis which is furthest 
} from the power tratisformer. This serves 
| the dual purpose of keeping the modula- 
tion transformer close to the valves it is 
intended to serve and, at the same time, 
{| reduces the possibility of hum fields 

penetrating the audio system. 


| FILTER CAPACITORS 


The other components of the power 
supply, filter choke, capacitors, voltage 
regulator etc., aré positioned in no 
| special manner excépt to occupy chassis 
space as economically as possible. 


Prior to mounting the electrolytics it 
is essential that sevéral layers of plastic 
} tape should be wrapped around the case 
under the position occupied by the 
clamp. The series connection of these 
eléctrolytics will place the case of 
| some units as much as 600 volts above 
} ground and they must therefore be well 
insulated from their grounded clamps. 


| In purchasing the electrolytics it 
| would be as well to specify, for all units, 
| the type which has an insulated sleeving 
} over the entire surface of the case. It 
| will still be necessary to wrap insulating 
tape around the bottom of the case but 
| the totally insulated case may, at some 
| stage, prevent the user from receiving 
| a nasty shock if adjustments are being 
mdde on the unit while the power is 
; applied. 


In positioning the remainder of the 
front panel controls, we tried to pro- 
duce a pleasing appearance for the fin- 
ished product, although this sometimes 
meant placing a control some distance 
from that portion of the circuit to which 


it was electrically connected. A typical 
example of this is the audio gain control, 
which is placed in that corner of the 
panel which is furthest from the audio 
amplifier. 

We could not have placed this con- 
trol close to the amplifier, 
however, because that section of the 
panel is occupied, out of necessity, by 
the pi-coupler controls and the AM/ 
DSB switch, the latter needing short and 
direct connections to the cathodes of the 
6DQS5s and the modulation transformer. 

The leads to the audio gain control 
are fun in shielded wire which, despite 
the fact that it is laced in with all 
the power wiring, resulted in fo hum 
or instability problems for the amplifier. 

The meter is placed in the only 
remaining section of front panel large 
enough to accommodate it and the 
metering switch is, logically enough, 
directly beneath the meter. 

The leads from these two components 
must, Once again, be run in the wiring 
brace and right around to the other 
side of the chassis. However, since these 
leads are well bypassed to earth and 
carry only voltages from very low 
impedance sources, they present no pro- 


PARTS LIST 


RESISTORS 


10 ohm—1 watt. 

100 ohm—1 watt. 

100 ohm—1 watt. 

220 ohm—1 watt. 

1K— watt. 

1.2K—i watt. 

2.7K— watt. 

3.3K—6 watt. 

4.7K— watt. 

5.6K—1 watt. 

10K— watt. 

10K—3 watt. 

20K——2 watt potentiometer. 
27K— watt. 

35K—6 watt. 

50K—2 watt potentiometer. 
220K—1 watt. 

220K—1 watt. 

500K potentiometer. 

1 megohm—4 watt. 


CAPACITORS 


15pF—-NPO ceramic. 
22pF—NPO ceramic. 
3/30pF trimmer. 

100pF—AY ceramic. 

4 .00luF—-600 volt ceramic. 
-OOluF—5kV ceramic. 
-luF—30 volt plastic. 
-22uF—30 volt plastic. 
-47uF—125 volt plastic. 
3uF—25 volt electrolytic. 
8uF—275 volt electrolytic. 
32uF—500 volt electrolytics. 
50uF—125 volt electrolytic. 
100uF—350 volt electrolytics. 
1000uF—15 volt electrolytic. 
23/209pF tuning capacitor — 
Geloso type 774. 

1 32/1415pF tuning capacitor — 
Geloso type 774. 

1 N4/113 Geloso pi-coupler  in- 
ductor unit. 

1 16mH inductor — Telecompon- 

ents type 7703. 


Oana NeNNN 


DD et et et et ot PD ws et 
a> 
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1 Special RFC — Geloso type 
N17634, 

3 2.5mH RF chokes. 

1 OA91 germanium diode. 

8 OA211 silicon diodes. 
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blems other than the extra yard or so 
of wire expended. 

The carrier level control is placed 
between the Geloso bandswitch and 
tuning controls. Because of the manner 
in which the Geloso unit had to be 
mounted, there was not sufficient room 
to mount this control directly on the 
panel in what would be the normal 
manner. It had, instead, to be mounted 
On a bracket at the rear of the Geloso 
unit and coupled to the front panel knob 
through an extension shaft. 


On the rear apron of the chassis, 
reading from left to right in the photo- 
graph, are the microphone input jack 
and the filter inductor, the Geloso drive 
control, key jack, coax connectors for 
the receiver and the main aerial and 
the power cord inlet. 

The majority of these components are 
close to that portion of the circuit to 
which they are connected, the excep- 
tions being the two coax connectors. 
These two might have been placed 
before the microphone jack, where they 
would have short leads to the change- 
over relay, but we placed them where 
they are to avoid the risk of RF getting 
into the audio section. 


OA210 silicon diodes. 
6DQ5 valves. 

6GW8 valve. 

12AX7 valve. 

OA2 yalve. 

6U8 valve. 

6AH6 valve. 

6CL6 valve. 


Special power transformer 

PF2211—-295 volts per side at 

275 milliamps, 100 volts at 25 

milliamps, 6.3 volts at 4 amperes, 

6.3 volts at 4 amperes. 

1 Filter choke—1 henry at 285 
milliamps. 

1. Modulation transformer MT451 
—5K ohms primary impedance 
with 1 to 3 primary to second- 
ary turns ratio. 

1 O-ImA, 23” 
mounting meter. 

1 Relay—6 volt DC coil with one 
set of changeover and two sets 
of make contacts. 
2-pole, 2-position switch. 
2-pole, 3-position switch. 
2-pole, 4-position switch. 
2-lug tagstrip. 
3-lug tagstrips. 
4-lug tagstrip. 
5-lug tagstrips. 
42-lug section of terminal board. 
Coax sockets. 

Key jacks—shorting type. 
Microphone jack — ring, tip, 
sleeve type. 

Octal valve sockets. 

9-pin valve sockets. 

7-pin valve socket. 

1 Knobs of suitable type. 

Suitable chassis, front panel and 
case (see text). 

Geloso G4/105 VFO unit. 

3’ rubber grommets. 

2" rubber grommet. 

53” length of 1” extension shaft. 
Double ended coupling piece for 
4" shaft. 

Hookup wire, tinned copper wire, 
shielded wire, coax cable, nuts, 
bolts, washers, eté. 
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Fill in this coupon and forward it to us for 
your free copy of the Pictorial Index 
covering our large range of Electronic te 
Components. 

<]° 
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Once the major components have been 

bolted to the chassis, the job of wiring 
could be commenced and some time and 
effort may be saved if this is accom- 
plished in the following sequence: 

First, if the chassis used is an 
aluminium type, a common earth bond 
of 18-gauge tinned copper wire should 
be run between all valve sockets, earth 
lugs, etc. A little time spent in making 
& good earth system may save a lot of 
headaches later on. 

With a common earth bonding estab- 
lished, the next step might be the earth- 
ing of all necessary valve socket pins 
and other major components which, on 
the citcuit, have an earth connection 
Shown. Note that, at this stage. none 
of the minor components such = as 
tesistors, capacitors or diodes should be 
wited into the unit. 
| The next step should be the wiring 
} in of all basic connecting leads such 
1 as filament and HT runs, coax. cable 
to the relay, shielded leads to the audio 
gain control, metering leads, etc. In our 
rototype unit, and we suggest you 
follow the same procedure, we ran all 
| these leads along a common path which 
# can be clearly seen in our under-chassis 
view of the unit. Once the full com- 
plement of these leads has been installed 
they can be laced together for the sake 
| of rigidity and an attractive appearance 
i of the finished product. 

In making up this wiring brace we 
suggest you start at the terminal board of 
y the Geloso unit and work methodically 
through the circuit, considering carefully 
f each connection and whether or not it 
| cold logically be one of the wires in 
| the brace. If possible, make use of a 

vatiety of wire colours in this wiring, 
i Since this will aid in the later identi- 
fication of leads which, for the moment, 
| can only be terminated at one of their 
| ends, 
| Be stire to run filament leads for the 
6DQSs which are separate from those 
to the Geloso unit and __ the 
| 6GW8/12AX7 combination. The 6DQSs 
draw a lot of filament current (2.5 
amperes apiece) and their supply leads 
# should not be overburdened with current 
drawn by other valves in the line. 


WIRING FORM 
| When you think you have included 


the filter, the power diode for the relay 
supply, one end of the diode in the 
bias supply, the two 6.3 volt filament 
connections, the 10K and 27K resistors 
which connect between the bias line 
and the transmit/receive relay and the 
bias line to pin 11 of the Geloso terminal 
board; finally, the primary connections 
of the transformer, these latter being 
connected to those 4 lugs of the terminal 
board which is nearest to the corner 
of the chassis. 


Now wire in the two 32uF electro- 
lytics of the minor HT supply and the 
35K, 6-watt resistor that acts as a bleed 
for this supply. This bleed resistor may 
be a single unit of the appropriate rating 
or, as in our case, a number of resistors 
connected in parallel to achieve the 
required resistance and wattage rating. 


The next step might be the wiring in 
of the various components attached to 
the 12AX7 and 6GW8 in the audio 
system. Keep the leads of these 
components as _ short and_ direct 
as possible, particularly those of the 10K 
parasitic suppressor in the grid of the 
6GW8. 


If the microphone jack and _ filter 
inductor have been correctly positioned, 
they should only need a lead length of 
about I4in to connect them to the appro- 
priate pins on the 12AX7 socket and 
these can be plain, unshielded leads. 


It is, incidentally, important that the 
filter inductor be placed in the position 
we have shown in our layout. In this 
position there is a minimum of coup- 
ling between the field of the inductor 
and that of the modulation transformer. 


This inductor is a standard TV width 
coil (Telecomponents type 7703) which 
will supply the required 16mH of induc- 
tance with its slug wound almost right 
out of the winding. 

The next step in the wiring might be 
the placing in of the bypass capacitors 
on the sockets of the 6DQSs and the 
wiring in of the components in the grid 
circuit of these two valves. These latter 
components are mounted on two 5-lug 
tagstrips mounted under the socket bolts 
nearest the edge of the Geloso unit. 


The tuning and loading capacitors of 
the pi-coupler unit, as supplied 
by Geloso, are both three-gang units and 
the individual gang sections in each unit 
must be parallel connected with short 
lengths of wire. Connect these capaci- 
tors to the pi-coupler inductor and con- 
nect a 1000pF, 5kV ceramic capacitor 
between the tuning capacitor and the 
top of the RF choke which feeds the 
plates of the 6DQSs. 


VARIABLE CAPACITORS 


The plate of each 6DQS5 is connected 
to this RF choke through a parasitic 
suppressor consisting of a 100-ohm, 
l-watt carbon resistor which has 9 turns 
of enamel or tinned copper wire wound 
on it. All of the connections between 
the 6DQS5 plates, the RF choke and the 
pi-coupler should be kept as short as 
possible if the unit is to tune and load 
properly on 28MC., 

This just about completes the wiring 
of the transmitter and we shall now 


describe, briefly, how to test and align 
the completed unit. 


THIS TAPE REEL 
THREADS ITSELF! 


(even in the dark) 


Just lay the tape into the new 
“Scotch” Brand  Self-threading 
Reel — and start the recorder! 
No slots or hooks, won’t twist or 
damage tape. Snap-on cover seals 
out dust for boxless storage. 


SAVE 14/- ON INTRODUCTORY OFFER 


7” Self-threading Reel plus two 7” 
reels “Scotch” Brand recording tape 
No. 102 (1200 ft.) polyester: 
Normal price £7.4.0. Special offer 
price only £6.10.0. Hurry while 
offer lasts at all “Scotch” 
Brand recording tape stockists. 


evety lead necessary in the wiring form, 
check over the circuit once again as 
otherwise you might find, as we did, 
athat there were four or five leads you 
had completely forgotten. 

Start your lacing of the leads at the 
1DSB/AM switch and work around the 
chassis to the point where the leads 
duck through to the metering switch and 
the Geloso terminal board. Suitable 
lacing materials are dial cord or 2 milli- 
ittietre spaghetti tubing but, if these are 
not easily available, a piece of well- 
waxed ordinary household string will do 
ithe job quite nicely. 
|. The next step is the wiring in of } 
ithe minor components and this should | 
be commenced by wiring across each 
of the chassis-mounted electrolytics a 
220K, 1 watt resistor. Now solder 
. 220K, 1 watt resistors to the 
142-lug terminal board and connect across 
each of these resistors an OA2i1power 

e. 


Also terminated on this board should 
ibe the .47uF capacitor which resonates 
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Model C6-4D, a modern 
slimline Ferrite magnet 
speaker, is ideal for most 
radio and TV applica- 
tions. 


“MODELS 
C6-4D and 6-4D 


Typical of the complete Rola loudspeaker range, 
which has been tailored to meet every conceiv- 
able, practical requirement, are these two new 
small elliptical loudspeakers — Models C6-4D 
and 6-4D. 


Designed to produce most sound for least input 
and sized to meet the requirements of modern 
portable or TV receivers, these space-saving 
speakers have a diaphragm area giving a fre- 
quency response equal to that of a normal 
round 6-inch loudspeaker. The modern Ferrite- 
type C6-4D is ideal for most applications but 
the Alnico magnet Model 6-4D is also available 
for special TV applications. The only difference 
between the two models is the front-to-back 
dimension. 
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Medel 6-4D is for TV 
Portables where the 
speaker is mounted very 
close to the picture tube. 
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Testing the DSB transmitter — 


As a preliminary step we suggest that, 
before applying power to the unit, a 
resistance test be made between ground 
and the HT and bias connections at 
the power supply. The exact resistance 
obtained will vary with capacitor leakage 
but should be in the vicinity of 20K 
ohms. The thing to watch for, however, 
is a short or near short circuit on any 
of these lines. 

With this check completed you could 
plug in the 6GW8 and the 12AX7 
leaving, for the moment, all other valves 
out of the unit. Connect a 15K ohm 
| 3-watt resistor between the screens of 
} the 6DQ5s, set the AM/DSB switch to 
| DSB, the function switch to OFF and 
| plug the unit into the mains. 


/ If an AC voltmeter is available, set 
| it to read at least 300 volts and connect 
it across the 15K resistor. Turn the 
function switch to “receive” and advance 
the audio gain control to full 
oh. Observe that there should be little 
if any feading on the AC voltmeter, 
this being an indication that the audio 
| amplifier is not subject to hum or 
instability. 

If a substantial reading is observed it 
| will be necessary to identify the cause 
ahd, if an oscilloscope is not available, 
this might best be accomplished by con- 
necting a pair of headphones, through a 
suitable dropping resistor, across the 15K 
ohm dummy load resistor. 


The amplifier has a fair gain (40 
| millivolts input will produce full output) 
| but it should be quite stable and hum- 
free if constructed according to our 
| specifications. If instability exists, the 
| most likely cause is coupling between 
| the fields of the modulatidn transformer 
) and the filter inductor. 


This type of instability is readily 
identified by the fact that it produces, 
at the output, a pure sounding tone of 
| approximately 2KC, the exact frequency 
being dependent on the Setting of the 

filter inductor slug. 


Once the amplifier has been checked 
out for hum and instability, an audio 
generator, if one is available, should be 
| connected to the microphone jack and 
| used to determine the frequency 
réspotise of the unit. The response should 
roll off, quite steeply, below 300 cps 
on the low end and at about 2.5KC 
for the high end. If the high frequency 
roll-off is not as designed, adjustment 
of the filter inductor should put it right. 


| When the audio section has been 
| checked out, unplug the unit from the 
| mains, wait approximately 30 seconds 
ahd short both HT lines to ground. The 
next step is to plug in the remaining 
valves. The precaution of shorting out 
the HT line may prevént you from 
| receiving qa nasty shock when the plate 
| caps are fitted to the 6DQS5s 

Temporarily disconnect from ground 
the 4.7K ohm resistor iri the resistive 
divider connected to the DSB position 
of the mode switch. This will apply 
full negative bias to the screens of 
the 6DQSs and prevent these valves from 
drawing excessive plate current during 
the alignment of the Geloso unit, which 
is the next job to be completed. 

Now set the mode switch to DSB, 
the function switch to OFF, the meter- 
ing switch to PA, turn the audio gain 


control fully anti-clockwise, plug the unit 
back into the mains and carefully watch 
the meter. As the unit warms up the 
meter should réad zero and remain at 
this reading. If the meter shows, by its 
reading, that the 6DQ5s are drawing 
plate current, thefe is a faulty connec- 
tion in the grid bias line and the unit 
should be unplugged and this fault recti- 
fied before proceeding further. 

If all appears in otder, allow the unit 
about 10 minutes to warm up and turn 
the function switch to “transmit.” This 
should cause the relay to close but pro- 
duce little, if any, reading on the meter. 

Set the Geloso bandswitch to 80 
metres, turn the metering switch to “G2” 
set the Geloso dial to 3.6MC and adjust, 
for a peak reading on the meter, the 
slugs in the 80 metre tuned circuits con- 
nected to the grid and plate of the 
6CL6. Note that the 80 and 40-metre 
coils are wound on the one former and 
the slugs for the 80-mette section are 
those accessible from the bottom of the 
unit. Note, also, that thé coils in the 
grid section are as broad as the prover- 
bial “barn door” in their adjustment. 

Now switth the meter back and forth 
between the “G1” and “G2” positions 
and note whether the reading in both 
positions is identical, Any difference in 
the readings should be minimised by 
adjusting the 3/ ues trimmer previously 
installed between the 6CL6 plate circuits 
and ground. 

When the two grid current readings 
are equal, re-peak the slug in the 6CL6 
plate circuit and then go back and make 
any final small adjustment that may be 
necessary to the 3/30pF trimmer to once 
again balance the grid current. The 
adjustment of this trimmer should now 
be correct for all bands and it may be 
sealed with a dab of wax. 

Turn the metering switch to “G2”, put 
the Geloso bandswitch on, 40 metres, set 
the dial to 7.1MC and proceed to align 
the 6CL6 plate and grid circuits for this 
band. Note that the slugs for these cir- 
cuits are ohly accessible from the top 
of the Geloso chassis and that, to adjust 
them, your hand will be in close proxi- 
mity to the plate caps of the 6DQSs. 

The 800 odd volts on these caps is 
backed by some 66uF of storage capaci- 
tance and can quite easily be lethal or, 
at the very least, will produce a violent 
muscular reaction you will remember for 
a long time. Might we suggest you don 
a pair of rubber gloves to perform this 
section of the alignment. 

The slugs in the 20, 15 and 10-metre 
tuned circuits may be adjusted with 
a small scréwdriver from the top of the 
Geloso chassis, or by the use of a non- 
metallic aligning tool inserted into the 
coils from the bottom of the chassis. 
The latter procedure is the safest and 
the one we fecommend. 

In adjusting the 20-metre coils the 
dial should be set to 14.25MC and to 
21.2MC for adjustment of the 15-metre 
coils. When adjusting the 10-metre coils 
the dial should be set to 28.8MC and the 
bandswitch placed in the first of the two 
10-metre positions, , 

Once thése tuned circuits have all 
been adjusted to produce maximum grid 
drive the power may be removed from 
the unit and the 4.7K ohm screen bias 
resistor reconnected to earth. 
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Now connect a 70-ohm dummy load 
resister to the antenna coax outlet and 
apply power to the unit. Set the mode 
switch to DSB, the meter switch to PA 
and turn the function switch to transmit. 
The meter should now show a standing 
current reading of 15 to 20 milliamps. 

Turn both bandswitches to 80 metres, 
set the PA tuning and loading controls 
to about their mid-position and turn the 
mode switch to AM. Adjust the carrier 
level control to produce a plate current 
reading of approximately 50 milliamps 
and adjust the PA tuning for resonance 
as indicated by a dip in the plate cur- 
rent reading. 


Turn the meter to the RF position 
and adjust the PA tuning and loading 
capacitors for a maximum reading on 
the meter. It would be wise, during this 
procedure, to keep a check on the plate 
current by switching the meter back and 
forth between the PA and RF positions. 
Never allow the plate current, at reson- 
ance, to remain for any period at a read- 
ing much gfeater than 50 milliamps. 
Keep it within this limit by the use of 
the carrier level control. 

The above mentioned procedure sets 
the transmitter up for AM _ operation. 
With modulation, the average plate cur- 
rent reading will increase to around 65- 
70 milliamps. 


On AM operation the transmitter will 
run around 50 watts input with approxi- 
mately 25 of these watts being dissipated 
in the form of heat by the single valve 
used in this mode. This is, perhaps, not 
a very high power output but no attempt 
should be made to increase it by running 
the plate current at a figure higher than 
those quoted. The 6DQ5 anode 
“blushes” very readily and, if left in this 
condition fot any period of time, will 
soon result in the destruction of the 
valve. 


CURRENT FOR DSB 


In DSB service the average plate cur- 
rent, as indicated by the meter, will be 
around the 70 to 100 milliamps mark 
but the peak current will be much 
greater and nearer the 175 milliamp 
mark. In order to achieve proper im- 
pedance matching to the 6DQ5’s, the 
final must be resonated at somewhere 
near this plate current when operating 
in the DSB mode. 

From previous discussion, however, we 
can see that the final cannot be left 
to run this amount of plate current for 
any appreciable period of time while ad- 
justments are made to the loading. It is 
therefore necessary to make preliminary 
adjustments at a current in the order of 
50 milliamps and then turn the carrier 
level control up to produce around 150 
milliamps of current and QUICKLY 
make the final adjustment. 

As a good rule of thumb we suggest 
never allowing the final to remain at 
150 milliamps for more than five seconds 
at a time. With a little skill, and using 
the RF position on the meter, tuning 
can be carried out within this short 
period but if you find you have not 
completed the adjustment in five seconds, 
then switch off at the function switch 
and wait at least 10 seconds before 
switching on again and completing the 
adjustment. 

For CW operation the final should be 
loaded to the same order of plate cur- 
rent and with the same reservations on 
tuning up as should be observed with 
DSB operation. = 
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The most advanced of all 
professional stereo players 


+ 


THE ELAC RANGE OF MAGNETIC 
AND CRYSTAL CARTRIDGES 


— 


THE ELAC 322 


with .5 mil diamond 
stylus — for stereo 
enly. 20-22,000 cps 
with tracking welnhi 
1.5 to: 3) gms+ sce 
Channel separation 28 
dB .. . Compliance 
12 x 10-6 cm/dyne... 
Sensitivity 2-0 (mv/ 


gra is aa tees es ea sec.) fos Channel 
ELAC SUPER 10H WITH AUTOMOTION 1.64B ai Hace: 
mended load 33- 
Can be operated manually or by push button. (For noes 51.000 ohms, 
who desire autochange, a separate spindle is provide R 
to be slipped into place when required.) Price: £24/4/6 


KKKKK KK KKK 


If you need a compatible 


The ELAC Super 10H has the following features:— 
%® Elac magnetic cartridge with .7 * Adjustable counterweight 2-6 


vi Stereo/LP cartridge, choose: e 
mil diamond. 20M 0 cm out- grams, 
“ a 20-20,000 , * Heavy 12” machined turntable. THE ELAC 222D 
esponse 20-20, cycies, V.R. Cartridge with .7 mil 
* Channel balance within 2dB. * Plug in headshell. diamond stylus. 20-20,000 
* 96dB channel cross talk. * Hysteresis synchronous motor. ore peat tracking ae 
4 af 9° a 3: Nal, an- 
* Counterbalanced studio arm. * Meets broadcasting standards. nel separation 245dBiz 
xi EN Compliance 7 x 10-6 cm/ 
. dyne . . . Sensitivit 2.2 
(mv/em sec.) . . . Chan- 


nel Balance 2dB .. . 
Recommended load 33- 
51,000 ohms. i 


Price £17/8/9 
kKKKkKKKKKKK eK 


Where a crystal stereo cartridge is pre- 
ferred, insist om the world’s best: 


THE ELAC KST 103 


Supplied with .7 mil dia- 
mond or sapphire stylus. 
20-15,000 cps with tracking 
weight 4 to 6 gms... 
Channel separation 20 dB 

Compliance 4.1 x 10-6 


em/dyne . . . Sensitivity 
- 130 mv/em_ . . . Channel 
; Balance 3 dB . . . Recom- 
= f mended load .5 to 1. 
ELAC Model 16 Automatic Changer with manual Price: £4/1/- 
player facility. WITH SAPPHIRE 
j Each cartridge is supplied with 4’? mount- 
Either manual or automatic operation with intermixed ang Tracks’ to, cusbie  carteyiee pees 
disc diameters. Failsafe mechanism. All wearing : 
parts fully guaranteed. This superbly styled player, KaeKK kkk KKK x 
produced in Kiel, West Germany, is used in THE ELAC KST 106 WIDE Ate 
Europe’s most expensive stereograms. RANGE CRYSTAL CARTRIDGE 


TRADE SUPPLIES FROM for stereo microgroove and & 
SYONEY: MAURICE CHAPMAN & CO. PTY. LTD standard groove. ah 


Chapman House, 210 Clarence Street ie Ss E E iT! H EAR iT! Response 20-16,000 evolods 


: 180 mv/cm output. Channel cross : 

GRISBANE: © CHANDLERS PTY. LTD., Albert & Now! talk 40 dB. Plastic mounting base 

Ae, optional extra. $ 

MELBOURNE: HOMECRAFTS; J. H. McGRATH; W In Australia's Most Modern Show- ; 
8 


G DISTRIBUTORS; RADIO PARTS rooms at Chapman House, 210 Price: £4/1/- oi: 
PTY. LTD.; WARBURTON FRANK! Ciarsrice ‘Biresi: Sydney. | . 


LTD.; WILLIAM WILLIS. 
ADELAIDE: NEIL MULLER LTD. and all dealers. 
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The 


DIAGNOSIS VIA 


THE TELEPHONE 


Cne of the problems which most servicemen encounter from time 

to time is that of trying to diagnose faults by some form of "remote 

control;" as, for example, over the telephone. And, no matter how much 
one tries to discourage such calls, a certain number are inevitable. 


Ohe such situation is where customers’ 


| simply need to be reassured. Particularly 
| where a set has lost its picture, the 
| owner will ring up, often late in the 
} evening, give a hutried description of 
the symptoms, and then wail plain- 
| tively, “Do you think it’s the picture 
| tube?” 

One can never be sure, of course, but 
| a little questioning often reveals enough 
| to enable a cautiously optimistic answer 
| to be given. Thus reassured, the owner 
| presumably retires with an easy mind, 
| instead of fretting the precious hours 
| away worrying about his bank balance. 
Another is where people fear that 
| obvious “faults” -—they may be nothing 
} more than locally generated interference 
| — will damage the set if allowed to 
| continue. Can they watch their favourite 
} program tonight, or until the service- 
; man can have a look at the set? 
| Omce again, one can often reassure 
| a customer — and create some goodwill 
| into the bargain. 
| Unfortunately, they are not all this 
} easy. Quite apart from the fact that 
some customers have ulterior motives 
| —endeavouring to elicit which valve 
} needs to be replaced, so that they can 
;buy it wholesale — the majority are 
| pretty much a dead loss when it 
| comes to describing symptoms, They are 
|more likely to cloud the issue than 
| clarify it. What’s more, even if one 
| can come up with the right answer, 
| there is seldom much the owner can do 
about it. 
| For these reasons, therefore, satisfac- 
| tory diagnosis and repair on this basis 
is very much the exception. Nevertheless, 
when one does tackle it, and it comes 
| off, it gives the old ego a terrific boost. 
| And, just between ourselves, mine can 
do with a bit of a boost now and again. 


| As you have no doubt guessed, this 
| is all leading up to a story. 

The person concerned is a friend and 
| one-time customer who now lives in a 
| distant suburb, and whom I see only 
| occasionally. He has some knowledge of 
}radio and TV, at least on a practical 
| basis and has managed, with the aid of 
!a service manual, to cope with all the 
faults which have occurred in his TV 
set so far. Perhaps he has been lucky, 
but I imagine that he is just as good 
fas the average valve jockey, at least on 
| his own set. ‘ 

This, then, is the background to a 
telephone call I received from him early 
one evening a few weeks ago. And, while 


it didn’t add anything to Mrs Service- 
man’s housekeeping allowance, it did 
serve to renew an old friendship as 
well as boosting the aforesaid ego 

It seemed that he had encountered 
a set of symptoms which were suffi- 
ciently puzzling to cause him to seek 
assistance, at least to confirm what he 
suspected was happening. In simple 
terms, the set had suffered an instan- 
taneous and complete loss of picture 
——and raster—plus a noticeable drop 
in sound level. 

It was this partial loss of sound which 
puzzled him. Had it been complete, along 
with the loss of picture, he would have 
assumed a loss of HT, possibly due to 
a faulty rectifier. As it was, he decided 
to try a new rectifier anyway, reasoning 
that there might have been a partial loss 
of HT sufficient to disable the picture 
circuits without completely upsetting the 
less critical sound circuit. It seemed like 
a fair bet and, as he put it, “the old 
rectifier had been in the set since it was 
new, and doesn’t really owe me any- 
thing.” 

Sothe next day he bought a new 
5AS4 and that evening replaced the old 
one with it. Then he switched on hope- 
fully. Sure enough the picture came up 
as clear as ever, together with normal 
sound. So he settled back to enjoy an 
evening’s viewing. 

Alas for his hopes. The set ran for 
about five minutes, then—kerput! No 
nicture, and noticeably weaker sound. 
He was right back where he started. 

He removed the back of the set, 
probed around inside for a while looking 
for anvthine which would provide a clue 
and then, finding nothing, switched on 
again. Again everything worked perfectly 
for a few minutes and again the picture 
cut out and the sound dropped. He soon 
established that this was a definite pat- 
tern. While the set was cool it would 
play normally; when it warmed up, it 
failed. 

This suggested to him that one of the 
valves heaters might be intermittent; the 
kind of fault where the heater is con- 
tinuous when it is cold but goes open 
circuit when it gets hot. Working on 
this theory he carefully observed all the 
heaters as the set plaved, expecting to 
see one of these fail as the set failed. 


This didn’t happen, but what he did 
observe was that the plate of the 6CM5 
line output valve was glowing red hot 
and that this condition started as soon 
as the set failed. 
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It was at this point that he decided 
to ring me. From the symptoms he sus- 
pected the 6CMS, but he didn’t feel sure 
enough about this to go out and buy a 
new one on spec. As he explained it, 


he didn’t mind buying a new valve if 


imere was a fair chance that the fault 
was in that section, even if it 
subsequently transpired that some other 
component was the culprit. However, he 
didn’t feel too happy about taking such 
a chance if it was more likely that the 
fault was somewhere else. What did I 
think? 

I replied that the 6CMS5 appeared to 
have all the symptoms of a line output 
valve that had lost its grid drive. As I 
explained to him, line output valves are 
class C amplifiers, exactly the same as 
used in transmitters. They derive their 
bias from the grid current which flows 
with each positive half cycle applied to 
the grid. Deprive them of this—that is 
the drive—and they can generate no bias. 
And a valve of this kind, with ful] plate 
and screen voltage applied, running with 
no bias, gets very hot very quickly. 

On this reasoning it seemed to me 
much more likely that the fault was in 
the previous stage, the line oscillator. 
As I remembered the circuit, this used 
a 6SN7 as cathode-coupled multivibrator 
Thus, while I agreed the heat sensitive 
nature of the fault suggested that it was 
most probably a valve, it seemed that 
the 6SN7 was a far better bet than the 
6CMS. 


Then, in a moment of bravado, I even 
went so far as to speculate what might 
be wrong with the 6SN7. It was not the 
first time I encountered heat sensitive 
faults in this valve, and it was almost 
invariably due to an open circuit cathode, 
often due to a faulty weld either at the 
base of the cathode, or where the cath- 
ode “pigtail” joins the lead-through wire 
to the pin. 

At the same time I commented on my 
friend’s previous suggestion that it might 
be an intermittent heater. To me, this 
seemed unlikely for two reasons. In the 
first place, the failure of the picture was 
instantaneous and complete, which 
would be unlikely if the cathode simply 
cooled down slowly. Secondly, valves 
exhibiting this fault usually cycle; that 
is, aS soon as they cool down the heater 
circuit is restored and they commence 
to function again, repeating this cycle 
indefinitely. 

And what about the drop in sound 
level? It wasn’t quite so easy to be 
precise about this, but I suggested that 
it was probably due to a drop in HT 
caused by the heavy current drain when 
the 6CMS5S lost its bias. Presumably 
this was sufficient to produce a notice- 
able drop in level, at least by direct 
comparison. 

The answer to all this speculation 
came the following evening, when I 
received a jubilant phone call from my 
friend, announcing that everything had 
worked out as I had predicted. He had 
bought a new 6SN7, plugged it in, and 
obtained perfect performance. And not 
just for five minutes. I gathered _that 
the set had been running for a couple 
of hours before he rang me. 


But that was not all. At my suggestion 
he passed the faulty valve on to a 
mutual friend, who in turn passed it 
On to me. I was anxious to see how 
close I had come to the right diagnosis. 

In the valve tester, both halves gave 
a “good” reading, initially, thus behav- 
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“\Toroidal winding with ‘‘Pyrosil” coating end stop. jTapered windings for special 


improves heat dissipation ~All ceramiccon- application > Glazed rotor resists dirt and 
struction withstands 5,000 volt test > Dual moisture ||) Conforms to IRC specifications 
graphite brush assembly makes better con- for quality assurance. Designed & manu- 


tact 7 Rugged construction provides robust factured in Australia by IRC (AUST.) @ 
AVAILABLE NOW IN ALL VALUES FROM 2 TO 10,000 ohms 
INTERNATIONAL 


| R C RESISTANCE COMPANY 
(AUSTRALASIA) 
AUSTRALIA PTY. LIMITED, 


A MEMBER OF THE GRESCENT; 
THE IRH GROUP | KINGSGROVE, 50.0111 


IRC. 35 Rr ee 


Please forward 
detailed 

information on 
the haw PRA 100° ADDRESS. 2. 5.05 0° 0 PY a 
rheostat. : 
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ing as they had in the set. However, 
I left the valve in the tester for about 
15 minutes, hoping that the heater alone 
would produce sufficient heat to create 
the fault. Sure enough, when I tried it 
a second time, one half “had failed. 

I could not determine, from the tester, 
which element was at fault, but a close 
examination of the valve through a mag- 
nifying glass confirmed my_ suspicions. 
Even after it had been taken from the 
tester and cooled somewhat, a_ break 
was clearly visible at the base of one 
cathode, where the “pigtail” came away 
to join the lead wire. 

So there it was; a one hundred per 
cent accurate diagnosis by telephone. 
I wish I could do it every time, I'd 
sell the truck and spend my day at a 
desk answering the phone—for a fee! 

My next story, while intriguing in it- 
self, also served to remind me of what 
we sometimes call the “good old days” 
and of the truth of the adage, “There's 
nothing new under the sun.” More 
specifically, it reminded me of the old 
autodyne receivers and the strife the 
handyman owner could create when he 
imagined that the set was not perform- 
ing properly and that it was time to have 
the valves tested. 

Having carefully—ever so carefully— 
removed them, he would wrap them in 
enough newspaper to paper a room, 
carry them gently to the nearest service 
shop, and have them tested. If, as so 
often happened, they all tested good, he 
would rewrap them and carry them 
home again with equal care, and replace 
them in the set. And nine times out of 
ten the set would now refuse to function 
at all! ; 

Why? Well, if you don’t already know 
I'm not going to spoil a good story by 
telling you—yet. However, I will say 
this. It wasn’t because the wicked ser- 
viceman had deliberately “blown” the 
valves in order to make the set owner 
buy new ones; an accusation I heard 
voiced on more than one occasion. < 

The set which reminded me of this 

almost forgotten problem was a non- 
descript mantel set which, as I received 
it, appeared to present nothing more than 
a routine job. According to the owner 
it was completely dead, having stopped 
abruptly in the middle of a program. 
- So, in fact, it seemed to be, for it 
took me only a few minutes to track 
down an open circuit speaker transfor- 
mer. Unfortunately, a new transformer 
didn’t cure the trouble, It put the audio 
section back into operation, but there 
was only a faint whistle from the front- 
end, and no sign of any signals. 

As a first step I reached for the sig- 
nal generator lead and clipped it to the 
aerial terminal. Sweeping the generator 
over the broadcast band, with the at- 
tenuator flat out, produced not a sound. 
I switched it to 455KC to see ‘if I could 
brute force something through at this 
frequency, as is usually possible. Once 
again there was nothing. 

I turned the chassis over and clipped 
the generator lead on the plate pin of 
the converter socket. This time I made 
some progress. Generator signals appear- 
ed in the speaker, not exactly “loud and 
clear,” but it was the best effort so far. 
It now seemed fairly obvious that the 
converter stage was completely dead, 
probably due to a defunct 6BE6. 

So, in went a new 6BE6. Now, for 
the first time, I heard stations but it 
was immediately apparent that there was 
more trouble to be corrected. Overall 
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sensitivity was extremely poor, together 
with heterodyne whistles and some back- 
ground hum when tuned to a station. 

A faulty IF amplifier stage? Probably, 
though exactly what form the fault 
took was not apparent. It could be a 
faulty component, such as a screen by- 
pass, or it could be a faulty valve. 


While its plate and screen were logi- 
cally connected, its signal grid had been 
sidetracked into the local oscillator coil, 
while the aerial tuned circuit finished © 
up in series with the cathode and the 
AGC line. Perhaps it would have passed 
some signal if one had fed it into the 
right place, but it would have been in 


Mainly because it was easiest, I pulled spite of rather than because of the con- 
the valve out of its socket, intending figuration. 

to replace it with another one. And, while On the other hand, the 6BE6 in the 
I hadn’t taken particular note of the IF amplifier socket was capable of func- 
valve type involved, I had automatically tioning in some measure. The plate con- 
assumed that it would be a 6BA6. It nected correctly to the 2nd IF primary, 
was something of a shock, therefore, and the screen grid to the appropriate 
when I glanced at the markings on the dropping resistor. The control grid missed 
envelope and realised that the second out, being connected effectively to chassis 
letter of the group, while somewhat muti- via the RC network intended for the 


lated, could never have been an “A.” 


The circuit of the 
receiver front-end, 
as it would nor- 
mally be. Try to 
visualise what 
would happen 
when it was upset 
as described in 
the text. 


More careful examination suggested 
very strongly that it had been an “E,” 
but what was a 6BE6 doing in the IF 
amplifier socket? Unless . . . I reached 
for the “6BE6” which I had removed 
from the converter socket and took 
another look at it. Its markings had 
been completely obliterated but a closer 
look at the structure confirmed my sus- 
picion. It was clearly a 6BA6. I replaced 


it-in the IF amplifier socket, pushed the 


original 6BE6 into the converter socket, 
and away went the set like a new one. 

It was all clear now, and I couldn’t 
help chuckling when I realised how this 
classic mistake had been resurrected after 
all these years. In the old days it used 
to be the 57—the “autodyne” oscillator 
mixer—and the 58—the IF amplifier— 
which were transposed. 

These two valves were the same size, 
used the same base — a popular means 
of identification to the uninitiated — 
and generally looked identical. But they 
weren't interchangeable. While the IF 
system might work in a fashion with a 
57 in the socket, the autodyne circuit 
certainly wouldn’t work with a 58. 

Often, in damp weather, they wouldn't 
even work with a 57. 

My present customer, I imagine, had 
been similarly trapped. When the set 
failed he had removed the valves to have 
them tested and, when this revealed 
nothing helpful, he had simply replaced 
them where he thought they should go. 
Unfortunately, he had been unable to 
distinguish between the two similar look- 
ing valves, one with a mutilated mark- 
ing and one with no marking. 

An understandable mistake, I must 


cathode. Likewise, the cathode was con- 


nected direct to chassis without the 
benefit of a bias network. However, the 
oscillator grid was connected to the Ist 
IF secondary, and presumably functioned 
as a signal grid. Not ideal conditions, 
but they did work. 

This was demonstrated when I fitted 
a genuine 6BE6 in the converter socket, 
and generated some signals for the IF to 
handle. It handled them, but only just. 

To change the subject, here are a few 
short stories on the lighter side. In- 
variably, when servicemen get together, 
they talk shop. Sometimes they discuss 
the more off-beat types of faults they 
have encountered since they last met 
but, more often, it is the off-beat cus- 
tomers, and the strange faults they some- 
times create, which take pride of place. 


At one such recent gathering the 
conversation turned to the condition of 
sets — inside the cabinet — when the 
serviceman opened them, Most agreed 
that they were usually pretty dusty, 
particularly around the EHT cage where 
the high voltages and _ electrostatic 
charges seem to attract any particles 
of dust or fluff within a radius of several 
yards. But everyone also agreed that 
there was little that could be done about 
it, since it would be fatal to let the 
average housewife loose inside the cabi- 
net with a rag or feather duster. 

This prompted one of the group to 
boast that he could pick the type of 
street in which a set “lived,” simply 
by examining it in the workshop. For 
example, he explained, an unmade road 
will produce a much heavier layer of 
dust, often of a distinctive colour, than 


admit, but it would have saved me quite will result from a sealed road. Also, he 
a lot of time had the owner seen fit to Went on, one could get some idea of the 
confide in me. As it was, I’m afraid kind of furnishings, by noting the amount 
he was billed for his reticence. of “fluff” which was present. 

However, looking back on the incident, Nobody seemed to doubt this, but 
it is interesting to speculate on the be- several raised the question as to the 
haviour of the two valves in their wrong practical value of such observations. 
sockets. As the set was when I received Someone else suggested that it might 
it, the 6BA6 in the converter socket be useful to assess the ability of the 
had no chance of oscillating and little customer to pay his bill. If, for example, 
chance of doing anything else. he lived in a paved street and had 
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\ Low cost rectifiers for al 
~~. medium-current Industrial 
and Domestic applications 


* Australian made, readily available ex-stock. 
* Designed for high performance under severe conditions. 
% High surge handling capability, low leakage currents. 


*& Corrosion resistant, hermetically sealed, press fit 


package. 
* Anode or Cathode to case types available, simplifies 
mounting. 
The suffix “R’ after type number denotes anode connected to case. SNS elena 
IN3659 1N3660: 1N3661 IN3491 IN3492 IN3493 
MAXIMUM — RATINGS IN3659R IN3660R 1N3661R IN3491R  1N3492R__1N3493R UNIT 
Peak inverse voltage — 50 100 200 30.6) 4h OO ony 200 Volts 
Sine wave R.M.S. supply voltage! 35 10 140 35 10 140 Volts 
(Resistive load only) Q i J eval ie iin 
Sine wave R.M.S. supply voltage 
(Capacitive or or battery load.) i 35 79 | 17:3 tk be Volts 
Average half wave recti-@ 100°C case 30 30 30 25 25 25 am “1 
fi ed forward current. @ 150°C case’ 25 25 25 18 18 18 P 
Recurrent peak forward current 
“(60 ‘eps and 25°C case] 100 100 100 715 75 75. Amps 


Peak one cycle surge current 


(50 cps and 150° C case temp.) 400 400 400 300 300 300 Amps 


Forword voltage drop @ 25 Amp. ; 
DC., Forword current 1.2 1.2 1.2 1.2 1.2 1.2 Volts 


hieraue full cycle reverse current 
at rated P.I.V. and I.F. 5.0 4.5 4.0 10 10 8 mA 
(Resistive load, 150°C case.) 


LL LE EEE LCL ELE A CL LS CLE a oe ssp gcepene~s saree icsinasacecapaatant nc datetaa 


Thermal resistance junction to case 1.00 C/WATT TYPICAL 
Operating junction temperature. 1750" ¢ 
tran ln en cen te Glcp ne scr pbcs e ace abetbn a SR ae oe ot 
A Py O D ea @) ne N.S.W.: 443 Concord Read, Rhodes. 73-0211 
SALES DIViniON VIC.: 153 Sturt Street, South Melbourne. 69-0300 — 
GENERAL ACCESSORIES: Stores Throughout Australia are also Holding Stocks. ee 
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carpet on the floor, he should be a 
better pay than someone living at the 
end of a bush track in a house with 
bare floors. 

But this suggestion was not well re- 
ceived. Apart from the difficulty of try- 
ing to judge peoples’ characters by 
their financial status, one member made 


the point that a customer who had just’ 


invested in wall-to-wall carpet in every 
room was probably so broke that he 
“naa afford to buy a _ replacement 
use. 

This ended this line of discussion, but 
mention of new carpet reminded another 
member of a recent experience where 
he serviced a TV set in a house which, 
he later learned, had been re-carpeted 
about six months previously. The whole 
of the chassis, and the EHT cage in 
particular, was covered in a thick layer 
of fluff. On parts of the EHT cage 
it was—literally—over a quarter of an 
inch thick. 

Naturally, this caused a good deal 
of embarrassment to the housewife when 
the chassis was extracted, and she ex- 
plained about the new carpet, adding 
that it had created a Jot of fluff through- 
out the house when it was first laid. 
She also explained that the women next 
door had told her that it was unwise 
to use a vacuum cleaner on a new 
carpet, so she had simply swept it 
for the last six months. Small wonder 
the poor TV set could hardly breath. 
My colleague, who has an_ extensive 
appliance business, quickly offered some 
free advice aimed at disillusioning her 
about the supposed perils of vacuum 
cleaners on new carpets. 

From here, somehow or other, the 
conversation turned to the strange ex- 
planations peonle give to various mal- 
functions. I liked the one where a 
customer had rung this particular mem- 
ber of the group, explained that the 
set had lost its picture, and then sug- 
gested, quite seriously, that he “ . 
come down and put a new globe behind 
the screen.” 

This lead to a discussion of customer 
ignorance in general and produced the 
next two stories. One concerned a 
family who purchased a TV set shortly 
after the service was introduced and 
who were apparently unfortunate enough 
to be supplied with one which had poor 
horizontal hold; such that it was very 
prone to lose hold whenever the channel 
was changed. 

This defect was subsequently cor- 
rected, but not until the service organ- 
_isation had made several visits to the 
home, and taken the set back to the 
factory on two occasions. And while 
this was going on, the head of the 
house became obsessed with the idea 
that the fault was caused by the act 
of changing channels. Presumably, he 
imagined that changing channels ex- 
erted wear and tear on that part of 
the set which governed the horizontal 
hold. 

As a result, he decided that there 
was to be no more channel changing. 
If the set was on channel 2 when it 
came back from the factorv, or after 
the serviceman had been, then channel 
2 was the channel they would watch. 
What was more. he issued a strict edict 
to his wife and two children to this 

effect. and was sufficient of a martinet 
to enforce jt for the next couple of 
_ years, at least in theory. 

I say, “in theory” because it was 


inevitable that there was considerable 
secret rebellion and clandestine channel 
changing. Whenever the “old man” was 
out of the house someone would take 
a risk and change to another channel, 
hoping that the program would finish 
before he returned, and taking care to 
reset the selector to the “official” 
channel to avoid detection. 

And, equally inevitable, those who 
took the risk were sometimes caught. 
Then there would be ructions galore, and 
the “old man” would lay down the 
law about damaging the set; about 
there being no money to fix it when 
it was worn out; about his right to 
be obeyed in his own household; and 
SO on. 

Eventually, I gathered, the old skin- 
flint “woke up to himself,” mainly as a 
result of the family’s simmering dis- 
content turning to open revolt, but also 
due to an increased awareness of how a 
TV set should behave and that none of 
his cronies seemed to have this kind of 
trouble. So he discreetly turned a blind 
eye to the family’s increasing defiance, 
until the whole thing died a natural 
death. 

But it must have been torrid while 
it lasted, as well as being almost in- 
credible in this day and age. Never- 
theless I have no reason to doubt the 
story. 

The final story is about a similar 
problem, but set against a background 
just about as different as it could be. 
The customer in this case was a little 
old lady who, in defiance of the hustle 
and bustle of today, managed to retain 
much of the charm and graciousness 
of a bygone age. 

“And,” the storyteller added,“I could 
do with a few more customers with 
her manners and charm. She made me 
realise just how boorish some people 


in case you 
couldn’t visualise 
the transpositions 
described in the 
text on the pre- 
vious page, here is 
the circuit as it 
was when / re- 
ceived it. 


can be when they imagine they have 
a grievance,” 

Unfortunately, the gracious age had 
done little to prepare her for life with 
television and, while she was sufficiently 
alert to derive considerable enjoyment 
from this twentieth-century marvel, the 
technicalities of the system—in the form 
of the numerous knobs of the front 
panel — were more than she could cope 
with. 

The first hint of this problem came 
with the first service call. Having lo- 
cated and fixed the fault, which was 
only minor, our serviceman was about 
to leave when the dear old lady raised 
one more point. Would Mr Smith 
be kind enough to set the volume, con- 
ea and brightness controls before he 
eft? i 

Mr Smith was quite willing to oblige, 
of course, but he was rather puzzled 
by the request. He had already satisfied 
himself that all these were working 
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correctly, but finally came to the con- 
clusion that this was the owners way 
of discreetly satisfying herself that they 
were functioning properly. 

However, the next, time he had oc- 
casion to service the set he was faced 
with the same polite request. Only 
then did the full implication of it 
dawn on him. Surely the dear old soul 
had not been watching the set for all 
these months with the controls set as 
he had left them on his last visit. 


But discreet questioning revealed that 
indeed she had. In vain he tried to 
explain that the controls were provided 
for the user’s benefit; that it was im- 
possible to provide one setting .which ° 
would cope with all channels, programs, 
viewing conditions, etc.; that adjustment | 
of the controls could do no harm and 
would improve her viewing pleasure 
immeasurably. 

It was no good. The dear old lady 
was adamant. She didn’t understand any- 
thing about electricity—an all-embrac- 
ing statement which, in her mind at 
least, explained everything — and so 
she would be quite happy if Mr Smith 
would simply set the controls as he had 
done before. She added that his previous 
adjustments of these had been very 
satisfactory, and if he would just leave 
them the same this time she was sure 
she would be happy with them. 

“I did my best, of course,” he ex- 
plained, “but I hate to think what 
the dear old soul puts up with during 
some of these commercials with their 
brute force sound, or some of the old 
movies with their soot and whitewash 
contrast, Or when trying to listen to 
some of the nervous ‘interviewees’ who 
mumble in their beards about 20dB 
down.” 

And that, he went on to explain, was 
several calls ago. He now takes this 


job as a matter of course and has given 
up any idea of trying to educate the 
old lady. 

“Strangely enough,” he added as an 


afterthought, “she seems to have no 
difficulty or qualms about changing 
channels. But, beyond that, she takes 


what comes.” 

The story raised the normal quota 
of chuckles, but I couldn’t help feeling 
it was more pathetic than funny. It 
was easy enough to laugh from where 
we stood, but I wonder how many of 
us will be able to cope with all the | 
scientific and technological advances 
which will undoubtedly have come about 
by the time we reach the same age. 
Even with a technical background we 
may well find that the commonplace 
devices of that era — perhaps not even 
thought of today — will be sufficiently 
bewildering to cause us to retire into 
our shells and leave the “obvious” ad- 
justments to someone else. | 
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Having trouble with 


vanilla? 


A. Constant Voltage HS acisFoninee- © FoGe 
Stabilac may solve your. problems! 


With the mains supply constant, a most undesirable variable is eliminated, allowing greater 
success in testing procedures, alignment of electronic circuitry or general use of equipment when 
local mains voltage deviates from the nominal, 


Stabilac Constant Voltage Transformers are static 
ferro-resonant A.C. Voltage Stabilisers which will 
provide a constant output over a wide range of 
input voltage and load current. 


These units have been designed especially for appli- 
cations which require rapid response and moderate 
accuracy or where the expense of a more complex 
stabiliser is unwarranted. 


Units are available from 60 VA to 1000 VA and 
for loads which require a sinusoidal waveform, we 
have a range of filtered Constant Voltage Trans- 
formers which introduce less than three per cent 
total harmonic distortion into the output under 
worst conditions of load and line. 


Most models are available for immediate ex-stock 
delivery and you are invited to phone for further 
details of these and other Stabilac products. 
Model CVT120 (120 VA). 


Other Stabilac Products include Automatic 

A.C. Voltage Stabilisers employing Magnetic 

Amplifier, Electronic or Electro-Mechanical 

Doane of control; Regulated D.C. mage 
e 


onstant Current Regulators, Saturable Re- 
actors, Magnetic Amplifiers, Over Voltage 
Protection units and Instructional Transduc- 
tors. 
Stabilac are also the sole Australian Agents 
ie : for KEPCO, the leading manufacturer of wide 
Model CVT1000 (1000VA) aaa | range, precision Regulated D.C, Power 
(Cover Removed). Supplies. 


a Le PTY. LTD. 


(A subsidiary of International Resistance Holdings Ltd.) 


j 
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py case you think that I have taken 
leave of my senses, I must hasten 
| to assure you that the sudden preoccupa- 
| tion with matters medical is prompted 
| by a letter which came to hand recently, 
| intended for the “Reader Built It” page. 
| . Subject of the letter was a gadget 
made up from three resistors, a battery, 
} a small coil and a few other oddments, 
|} housed in a _ plastic soapbox. The 
| “circuit” is as shown below. 
| If the circuit intrigued me, it had 
nothing on the rest of the letter describ- 
ing what the gadget could do, I quote: 
“This gadget has the positive vibra- 
tions or wavelengths which are the 
| direct opposite to leukaemia; some not 
| very strong but the main ones from 230 
| to 242 are very strang ... the uranium 
group atomic weight as they call it. 
“For those who can use a pendulum 
| or divining rod .. . you will perhaps find 
} the vibrations of this are GOOD on 
inerves, bloodstream, intestinal tract and 
| digestive area and counteract rheumatic 
tendency and have some of the LIFE 
| FORCE. 
“In case you find the same numbers 
fas I do here, they are 1.4, 8, 31, 65, 
199, 132, 230-242, 361, 500. 
| “Which means in effect that this 
| would cure qn atomic headache, sore 
throat or sinus infection caused by 
|atomic fallout, as well as lessening the 
| chance of cancer and leukaemia. 
“Do not have it on for more than 
| half-hour at q time. If left on all night 
1 wake with a headache which soon 
wears off. 
i “Use this on the table 10 minutes be- 
fore food is eaten to de-radiate food. 
| Put on bed quarter-hour before and a 
| while after getting into bed. It can be 
put in the wardrobe a while to de-radi- 
| ate clothing. . 
“Try it on plants. / 
“Good health. Oh, milk is the greatest 


GET WELL—ELECTRICALLY 


Do you suffer from atomic headache? Is atomic fallout giving you a sore 
throat? Or sinus infection? Perhaps your bloodstream is worrying you, or 
your intestinal tract or your digestive area. Why not de-radiate yourself 
with a simple gadget that will cost less to build than a crystal set? 


By W. N. Williams 


accumulator of atomic fallout; de-radiate 
milk for five minutes always.” 


I must confess to doing a complete 
double-take on reading the foregoing, as 
also did some of my technically equipped 
confreres and a doctor friend who hap- 
pened to come in to the office at the 
appropriate time. 


Judge for yourself but, in the light 
of anything we’d ever learned or experi- 
enced or read, the whole thing sounded 
like complete and utter hocus-pocus. 


Electrically, the circuit does nothing 
but discharge a torch cell through a 
couple of resistors. It has no apparent 
ability to generate “rays” of any des- 
cription nor to exhibit absorption other 
than what any inductor will exhibit at 
the frequency to which it is naturally 
resonant. 


9T, 4" DIA, 


33K 


1.5V 
3.3K 


With a suitable grid-dip meter or 
ready-reckoner tables, amateur station 
operators are readily able to deduce the 
resonance figure for such coils. In fact, 
they use large numbers of them for 
resonant circuits and filters. 


But what all this has to do with 
leukaemia, atomic fallout, digestive 
tracts, life force and vibrations is beyond 
me—and I venture to say beyond any- 
one else with an ounce of technical 
‘background. 


To be sure, plenty of scientifically 
minded people are concerned about 
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atomic fallout and its possible ramifica- 
tions in regard to health in. general, and 
leukaemia in particular, but they have 
also. studied it in great detail 
and. developed elaborate equipment to 
help them to measure and control it. 

What fools they would be if 
they needed only a few cents’ worth of 
electrical miscellania to “de-radiate” 
things and people! 

Reading the letter, it was hard to 
escape the conclusion that the writer 
had simply pulled the old, old trick of 
stringing together big words, with enough 
mutual association, to make their com- 
bination sound plausible to the techni- 
cally naive. The motive for so doing 
‘might vary all the way from grandeur 
to greed. 

On the other hand, of course, the 
whole thing could have been a leg-pull, 
more appropriate to April 1. 

So I replied in strict business terms 
requesting a technical explanation for 
the remarkable properties exhibited by 
such a simple device. 

The letter I received in reply ruled 
out the “leg-pull” theory and left me 
in no doubt that the writer meant what 
he had written — and more. I quote: 
"Re your inquiry as to the reason why 
the unit produces radiant energy that 
counters atomic fallout: 

“THERE IS NONE that 1 know of. 
Yet it is a fact that those who have 
Extra Sensory Perception (E.S.P,) can 
detect a radiation from this gadget. 
These vibrations in the ether DO have 
an effect on people who are suffering 
from the effects of fallout. | 

“Anyone who can use a pendulum or 
rod or other divining instrument can 
demonstrate that these vibrations are 
present when it is turned on. 

“It is the same idea as de-radiating 
houses to eliminate earth rays or other 
harmful rays or vibrations or whatever 
the radiant energy is.” 

So the recitation continues, becoming 
more improbable as it does so; 

“I would say that I have used 250 
or 300 different arrangements to treat 
houses. Some authorities maintain that 
coils of wire will de-radiate buildings 1 
have found to my cost that these can 
leave some of the multitude of BAD rays 
still active and great care is needed in 
the type of gadget, their placement, 
height above or under ground and their 
orientation, I’ve used stones, wires, coils, 
household articles, horse-shoes, chemicals 
in bottles, or just changed the position of 
some article that was collecting and dis- 
tributing earth rays.” 

The writer concludes with stories 
about fruit trees that died or didn’t die, 
because of these effects and their elimin- 
ations — and fowls, for good measure. 

Should I be in doubt, he offers any 
number of testimonial letters, 

I'm afraid that I’m not very open to 
conviction by testimonal letters, particu- 
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MASTER ELECTRICS PTY. LTD. .222%.%.. 


4 CHANNEL TRANSISTORISED 
MICROPHONE MIXER 


Four high-impedance inputs with in- 
dependent controls. High impedance B 
output gain approx. 6DB. Operates 


mixing speech with music, ete «| )~))dMLINMARK SA-200 15 WATT 
£4/16/0 STEREO AMPLIFIER 


Power output 15 watts 7.5 watts per channel. 

Input and input sensitivity Phono Magnetic SMV. 
Phono X’tal 80MV. 
Tuner 100MV. 


sac EC TOR « 
ose * INMARK STERED Aueuarie’ iB . 
o é y wy 


Tape 5 MV. 
Mic 5MV. 
e Aux 5 MV. 
pices Frequency response 30—20KC + 2 DB. 
CITANCE SUBSTITUNON Boy “ Harmonic distortion Less than 3% (max, output). 
Hum and noise VR Max, 25 MV. 


CAPACITANCE SUBSTITUTION BOX VR Min. 4 MV. 


Housed i-metal b h ! f (Soha Toad): 
oused in all-metal box with a selection o Output impedance 4. 8. 16 ohms 
9 different values from .0001 to .22 mfd. Me hares Ss 
complete with ieads and insulated alligator Tube complement 2 — 12AX7 1—6AQ8. 
clips. 2 — 6BQ5 1 — 6CA4. 


Price 35/- Ac input 220V and 230V 50-60 cycles. 


£39/0/0 


ISTANCE SUBSTITUTION ‘Box pe 


RESISTANCE SUBSTITUTION BOX 


Housed in all-metal box with a selection of 
24 different valucs from 145 ohms to me 


ohms compicte with leads and _ insulated 
alligator clips. ? 


oun we | LINMARK 44-500 35 WATT 
PUBLIC ADDRESS AMPLIFIER 


Power output 35 watts. 
Input MIC—1 dynamic. 
MIC—2 crystal or dynamic. 
AUX—crysta] or ceramic, 
tape recorder, tuner. 


Seis saci Frequency response - 30-15,000 CPS + 2 DB. 
“i ; Distortion —_ 3% at 30-watt output. 
PRE. 101 PRE-AMPLIFIFR Input sensitivity MIC input 5 MY. 
AUX 300 M.V. 

Monaural pre-amplificr can be used with any Hum and noise 54 DB. ; 
ap pha ie incorpo tare tow level Output impedance 8, 16, 250 ohms and 70V line. 

or Nagneti j ) 
RIAA cqualsaticn ls laearnorated «wlan z Tube complement 1—-I2AX7. '—6AV6, 
respans af of 20 000 Ps: unseat) tas I—6AQ8. 4—6BQS. 

ain Pho { 60 DB tag | “uctles 
Gutput j volt. at 100, 000. pe een All Peas AC input 230 volts 50-60 cycles, 

40V AC. 


= ee, sc, $05 01210 


247 ELIZABETH STREET, MELBOURNE oe Phone 30-0271 
BRANCHES THROUGHOUT VICTORIA AND RIVERINA 
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| larly where the testimony is in support 
of something which can find no tech- 
‘nical, scientific or other correspondence 
with the mainstream of human know- 
ledge. 

There is not the slightest doubt that 
people have been cured of certain “ills” 
by a changed mental attitude, whether 
that change has been brought about by 
orderly psychological treatment, relig- 
ious influence or by auto-suggestion stem- 
ming from random hocus-pocus, 

An interested party may collect  tes- 
timonial letters from the last named 
group but their real significance is to 
underline the importance of mental 
attitude —- not the imagined powers of 
some particular individual or the pseudo- 
scientific efficacy of his remedies and 
gadgets. 

But what do I say to all this? 

Strange letters are not unique in our 
mailbag but they never get into print. 
If a person suffers from delusions of 
one kind or another, it is unfortunate 
for that person and for their immediate 
contacts; it is not a matter for public 
spectacle. 

But the overtones of this letter invite 
the inference that our correspondent’s 


| activities are on a wider scale, He says, 


inter alia: 


“I have de-radiated over 1,000 houses 
and many people can bear witness that 
their health has improved or that they 
are protected by these devices. . . .” 


“Every case of cancer I have investi- 
gated has had these lethal earth rays 
affecting the patient at night (when the 
body is negative and receptive). Rheu- 
matism, heart troubles are accentuated 
by sleeping over bad earth rays. . . .” 


This I do not like. It smacks of 
quackery of the most mischievous kind 
— this time with a _ pseudo-electronic 
slant. 

These paragraphs will have served 
their purpose if they contribute to public 
rejection of this kind of activity. There 
is even a faint hope that it may stir the 
person concerned to re-think his own 
position. 


| THOSE CHIPMUNKS 


_ To change the subject completely, I 
have been holding a couple of letters 
from readers on the subject of “Alvin 
Generators” referred to in the August 
issue, last. Under discussion were the 
devices, or the techniques, used by 
Alvin and the Chipmunks to produce 
their crazy but entertaining speech and 
songs. 

In the particular issue, we suggested 
that anyone with a tape recorder could 
produce the effect by mouthing words 
very slowly but at normal pitch, re- 
cording meanwhile at half speed. When 
replayed at normal speed, the rate of 
articulation will have come up (we hope) 
to something like normal, but the pitch 
will have jumped an exact octave. 

Commenting on this, a reader from 
Toorak, Victoria, admits that this kind 
of approach is possible but cumber- 
some. In the letter reproduced above, he 
draws attention to a device called a 
“Springer Machine” and to an article 
describing it. We don’t have the article 
to hand but the reference is there for 
those who may wish to follow it up. 
Another letter on the same subject, 

from J.R.T. (Earlwood, N.S.W.) is 
worthy of comment. J.R.T. introduces 
himself as a trainee technician, with an 
apparent interest in electronic organs, 


Dear Sir, 

On reading your “Answers to Cor- 
respondents” in the August issue of 
“Electronics” in reference to your 
answer to J.S. of Vaucluse on the 
“Alvin Generator’; while your expla- 
nation will produce the effect, it is 
somewhat cumbersome and unreliable 
to use in this way. 

The Chipmunk recordings are exe- 
cuted with a_ device called the 
“Springer Machine” which consists 
essentially of a_ series of multiple 
recording-playback heads arranged 
radially around, a wheel which is in 
contact with the tape. By control of 
the speed and direction of rotation 
of the head assembly, the pitch can 
be raised or lowered without altering 
the timing; alternatively the timing 
can be speeded or slowed and the 
pitch kept constant. 

Further information on this device 
can be obtained from a publication 
from the National Research Council 
of Canada, Technical Translation No. 
T.T. 859. 


Yours sincerely, V.T.S. 


electronic guitars and audio affairs and 
effects generally. 

Prompted by a suggestion from a 
senior staff member, he is planning a 
project which, he hopes, will allow him 
to reproduce Chipmunk effects at will, 


plus frequency doubling effects 
plicable to musical instruments. 

On the surface, the scheme sounds 
delightfully simple. 
1. Use the original audio to modulate 
an ordinary RF carrier. 
2. Use frequency doubling to double 
the frequency of this carrier, along 
with the frequency of all sidebands 
associated with it. The sidebands will 
now be separated from their parent 
carrier by twice the original audio 
frequency. 
3. Demodulate to recover the audio 


ap- 


‘component, now multiplied by two, and 


amplify. The job is done. 

Our correspondent says that he has a 
1270KC crystal] which will suit his pur- 
pose nicely. 

If this is modulated by, say a 1KC 
tone, sidebands will be produced at 
1269 and 1271KC. When the com- 
bination is frequency multiplied, the new 
figures will be 2540KC for the carrier 
and 2538 and 2542KC for the side- 
bands. 

The resultant will surely be 2KC out 
instead of the original 1KC in. 

This is one of those statements which 
to me, as an old hand, rings a loud 
warning bell. 

Something doesn’t check. 

If it was as easy as all that—and 


the idea is not a remote one—electronic |- 


Organ manufacturers would have been 
on to it long ago to get themselves, 
very cheaply, some extra octaves. 

And again, why don’t the harmonics 
from broadcast stations, heard on the 
short-wave band, sound high pitched 
when resolved in a receiver? 

Come to think of it, how do you 
frequency multiply a modulated signal, 
anyway? 

As set out by our correspondent 
everything sounds so easy ..... 
Just multiply all the frequencies by 2. 
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But think now of a practical frequency 
doubler stage, heavily driven and biased, 
Operating into an anode circuit tuned 
to twice the frequency of its input 
signal. Driven, as normal, by an un- 
modulated RF carrier, it acts as a kind 
of triggered or externally driven oscil- 
lator, to generate what is virtually a 
new signal altogether, frequency locked 
to the original drive. 

If the drive were modulated, much 
of the modulation would disappear 
forthwith, because of the saturated grid 
drive condition. 

Inevitably, some of the modulation 
would get through but it is reasonable to 
assume that the periodicity of the audio 
envelope present in the drive would 
appear susbtantially unaltered in the 
output waveform. In other words, the 
peaks and troughs of drive would pro- 
duce corresponding undulations in the 
output of the stage. 

In short, something would seem to 
have gone wrong with the simple idea 
of everything being multiplied by 2. 
One might expect that a good deal 
more would happen at the same time. 

Since the modulated grid drive would 
vary the efficiency of the stage as a 
doubler, this would produce a non- 
linear modulation transfer to add to 
that of the saturation on peaks already 
mentioned. ; 

oO 


And _ speaking non-linearity, 


‘what about the sum and difference 


products which would appear and get 
mixed up with the original modulation? 

In fact, the subject turns out to be 
a real “beaut” for purposes of argu- 
ment and, before we had gone very far 
into it, in our own laboratory, we had 
dragged in harmonics of local broad- 
cast stations, what kind of distortion 
affected them, whether it was related 
to the kind of modulation and _ final 
amplifier, harmonics from SSB trans- 
mitters and so on. 

I pass it on with my good wishes for 
your argument and attention. 

But, in the meantime, while the argu- 
ments are in progress, I can’t think 
that the chances of success are high 
with an “Alvin Generator” along these 
lines. 

On the other hand, our corres- 
pondent may have ideas about some 
other kind of frequency multiplier, 


(Continued on Page 158) 


ACOS CHANGER DUST BUG 


PRICE £2/15/- 


Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing « 
very fine antistatic film which prevents dust 
straction through static changes. Record and 
styli life can be increased by up to five times with 
e Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 


AMPLION (A/SIA) Pty. Ltd., 
29 Major's Bay Rd., Concord, N.S.W. 


Vie. Distributors; E.' W. Cornelius Piy. Lid.. 
§ Northumberland St., “Sth. Melbourne, Vic. 
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AUSTRALIA'S LARGEST 
fm Radio, Television and Hobbies 
So SPECIALISTS 


307 ELIZABETH STREET, MELBOURNE - 60-1442 


+ We have everything for the Radio Hobbyist + 


CRYSTAL SET 
BUILDERS 


Coils.ajs:-s8} aidan ones avp6/s 
Diodes !nisiceieniek geiehewes 13/2 
Headphonesiia). sjoqas tHain, .0:25/- 
Tuning Conds. omit. Siso< 9118/6 
Ternhis’®. 55% . 1/ ea. 


1 Trans. Amplifier for crystal 
set circuit supplied, 


only 19/6 
Plus Postage 2/6 
MODEL TP-5S 


@ High sensitivity-20,000 Ohms/V DC 
10,000 Ohms/V AC. 


@ 3in Meter, 
@ Handy pocketable size. 
pPscifie Mien: 
pc 
0-10- big 2G $00- 
1000 V (20.000 
Ohm 


AC ie Ages 
0-10-50- 280-800- 
1000 V_ (10,000 
Ohms. V), 
C. Current: 
2 SQuA, 0-5-50- 
00mA. 


Reeniniee 
0-1 0 


< at 


uF, OOSuF-luF 

Y Decibels: minus 
Odb ‘to plus 
36db i 2 


ranges, 
Dimensions: 3'4in ‘5 S%in x 14¢in, 

Weight: 1502 appre 

Complete with arierhal battery, testing leads , 


with prods, 
PRICE £9/- che 


Including Sales Tax. 
Plus Postage 3/6. 


KEW 


MR. 3P METERS: 


0-500 Micro/A .. .. .... .. 55/6 
0-100 Micro/A .. 2.06... os e 70/9 
0-50 Micro/A .. :.°.. s+ sy »-> 86/6 
O30 M/A lar a ¢ ee eo aane 9 IY) 
MR. 2P METERS 
Orlin M/Atas te. ot Sits 30/ 
0-500 Micro/A .. .. .. .. .. .. 31/6 
VUsMeler! au e hesentiyd cag eH AIS 
S Meter’ :.2) cd2 opudi fav pans: 47/3 


Plus Postage 3/6. 


TRANSISTORISED 
CALLING & TALKBACK SYSTEMS 


PATA Rey OPERATED 


SIGNAL INJECTOR MOD. SE280° 


Specifications 


Oscillator: Free running type Multi-vibrator. 


Transistor: 2SA-100 x 2 pes. 
Oscillation Voltage: 1.5—2V P—P. 


Frequency: Between 400 to 700 c/s and its harmonics. 


Dimension: 16mm dia. x 170mm. 


Net weight: 80 grams (incl. dry cell). 
Power source: Pen lite dry cell x 1. 


CRYSTAL CARTRIDGES 


Hi-output type Twin eben 


LP/Ster.—78 styli. .. .. 


SAPPHIRE STYLI 


For Ronette 105 LP/Ster. 78 .. .. .. .. 1. .. 


DIA. STYLI 


For Ronette 105 
LP/Ster.t sig ie. 


TABLE OR WALL MOUNTING 


2 Station 1. Master 1 
Sub-stations 1 x 9V 
Batts., £7/17/6. 


3 Station 1 Master 2 
Sub-stations 4 x 13V 
Batts., £9/0/0. 


4 Station 1 Master 3 
Sub-stations 6 x 1 
Batts. £12/0/0. 


§ Station 1 Master 4 
Sub-stations 6 x 1 
Batts., £20/0/0. 


7 Station 1 Master 6 
Sub-stations 6 x 14V 
Batts., 


Plus Postage! 


Enclcsed in metal case. 


51/9 
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_25/- 


CALL OR WRITE NOW! - — TRADE SUPPLIED 


307 ELIZABETH STREET, MELBOURNE. 
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TEST TUNED CIRCUITS, 


COILS, CRYSTALS WITH THIS — 


RESONANCE 
METER 


The instrument described in this article can 
be used in conjunction with a suitable RF or 
audio signal generator, or oscillator, to meas- 
ure the resonant frequency of RF or audio 
tuned circuits. It can also be used for measur- 
ing the inductance of unknown coils, circuit 
“Q” and selectivity. Simple and inexpensive 
it should make a worthwhile addi- 


to build, 


tion to the service or amateur workshop. 


WO rather different instruments are 
commonly used to measure the re- 
Hsonant frequency of tuned circuits: the 
| Q-Meter and the Grid-Dip Oscillator, 
| However, the Q-Meter tends to be a 
jrather costly instrument, and is used 
}mainly in laboratories; it is the Grid- 
Dip Oscillator which is most often used 
1 for service and amateur work. 

/ Because the Grid-Dip Oscillator re- 
plies upon magnetic coupling with the 
circuit under test, it has a number of 
| drawbacks. For example, testing tuned 
circuits in which the coil is normally 
| shielded is a problem, because the shield 
#makes magnetic coupling impossible. 
| Removing the coil shield permits coup- 
Wling to take place, but makes it hard 
jto interpret the results because the re- 
| Sonant frequency of the circuit will alter 
| when the shield is removed. 
|} The véry magnetic coupling upon 
i which the operation of the Grid-Dip 


Meter depends proves to be its down- 
fall, where accurate measurements of 
resonant frequency or coil “Q” must be 
made. This is because the exact fre- 
guency of the dip oscillator depends 
upon the test circuit and the amount of 
coupling, and varies slightly in use. 

It is possible to make measurements 
of tuned circuits using shielded coils and 
to make fairly accurate measurements 


by Keith Woodward 


of resonant frequency and “Q” using 
the instrument to be described, which 
we have given the name “Resonance 
Meter.” It is a unit which mates with 
a signa] generator or test oscillator, of 
either the audio or RF variety as ap- 
propriate, to form what is virtually a 
“poor-man’s Q-Meter.” 

Basically, the unit consists of an un- 


|... 7 iM Gi Wm 
: « , ; 


A view of the rear of the front panel, showing the general layout of signal 


circuitry. 


The valve is mounted upside down to keep wiring copacisance to 


a minimum. 
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RESONANCE tea 


tuned amplifier and a detector-meter 


circuit. There is also a variable capaci- 
tor which may be used to connect a 
known amount of capacitance to the cir- 
cuit under test. The diagram in figure 
1 should help in understanding how the 
unit operates. 

The input of the untuned amplifier is 
connected to the signal generator or os- 
cillator with which the instrument is 


and Jamieson Rowe 


used. Its function is both to boost the 
oscillator output to a convenient level, 
and to provide a fairly high impedance 
source of signal to drive the circuit un- 
der test. The output of the amplifier 
is coupled via a capacitor to the test 
terminals. 


The input of the detector and meter- 
ing circuit also connects to the test ter- 
minals. Thus if no external circuit is 
connected to the terminals the detector 
receives the full output of the amplifier, 
and the meter will read. The reading 
obtained will depend upon the setting of 
the oscillator output attenuator, and will 
normally be set to full-scale using the 
attenuator control on the oscillator. 


If an external circuit is connected 
across the test terminals, its impedance 
will tend to reduce the voltage fed to 
the detector and meter, because. it will 
tend to form a voltage divider with the 
output impedance of the untuned ampli- 
fier. The meter reading will thus be 
reduced, by an extent which indicates 
the impedance of the external circuit 
—a high impedance will cause only a 
slight drop, while a low impedance will 


_gause a considerable drop. 


Most of the tuned circuits used in 
electronics are parallel resonant, and the 
impedance of parallel tuned circuits 
rises to a peak either at or extremely 
close to their resonant frequency. At 
all other frequencies they present a low 
impedance, It is this behaviour upon 
which the resonance meter relies, 

If such a circuit is connected across 
the test terminals of the instrument 
when the input generator or oscillator 
is tuned to some frequency other than 
its resonant frequency, it will shunt the 
signal fed to the detector quite markedly 
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PRECISION ELECTROACOUSTIC EQUIPMENT 


@ TRUMPETS 


HD. 210/P 

os Sound distribution 
Air column length 
Power rating 
Watts peak ..ccece 
Impedance 
Frequency response «..-. 
Maximum diameter 


Sound distribution 
Air column length 
Maximum diameter 
Maximum length 
Weight 


Power rating 


Maximum length Seer oweeeoeesseeoeeesseos 
Weight ee eaoesee 


H. 300 Low frequency cut-off 


Low frequency cut-off eoccccecesececevecs covecccccvcccecse 350 Hz 
ra ae sophesumn cus ccccesose 120 deg 
slempiace oie eccccese eteesees ceccccccccccss 350 mms 

Prerrerr Tree eee eecccccces | 6 watts 
oh ees s\n ciaigihatuiatele'e's oo eye's last ciate Gptere Onis alciate 16 ohms 
Geass covccccccevsvocccoscccocecs 1300. =) 10000) } 
secs pelsivisiaide wisissiee ecccccccccccccesecse 210 mms. 
° he bin bees clase eee oe's'e tne) Oiinins 
Siniczalelo's srslote o's oa alow bntetatete 1,300 grs. 
Price Retail £12-16-0 
Plus Sales Tax £1-6-8 
220 Hz Watts peak 35 watts 
90 deg. Voice coil impedance 16 ohms 
550 mms. Frequency response 120-7,000 Hz 
Maximum diameter 82 mms. 
ab Maximum height 68 mms. 
366, mms. Weight 1020 grs. 
1,500 kgs. Complete with accessories for 
18 watts application for line transformer. 


Price Retail £19-5-0 


Plus Sales Tax £2-8-! 


Sound distribution 


Maximum length 


Weight 


H. 450/5 low frequency cut-off 


Air Column length 


Maximum diameter 


It may be supplied also without 
cover-hood for fitting the driver 
unit model 2545 TS. 


‘150 Hz Power rating 25 watts 
Watts peak 45 watts 
E, 

beh, Voice coil impedance 16 ohms 
$15 mms. Built-in line matching transformer: 

4ah nds 16—165—250—500—1 000 

2000—3000 ohms 
540 mms. Frequency response 80-12,000 Hz 
4 ikos. Watertight construction 


Equalised compression system 


Maximum diameter 110 mms. 
Maximum height 150 mms. 
Weight 2180 grs. 


Price Retail £37-1-0 
Plus Sales Tax £4-12-8 


598 HIGH STREET, GLEN 


MANUFACTURERS OF RADIO & ELECTRICAL EQUIPMENT & COMPONENTS 


ZEPrI~R PRODUCTS PTY, LTD. 


IRIS, S.E.6, VICTORIA 
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jand the meter will give a very low 
jreading. 

But if the oscillator is tuned to the 
jresonant frequency of the test circuit, its 
impedance will be high and the meter 
jreading will give a higher reading. As 


jthe oscillator frequency is tuned to the 


jresonant frequency of the circuit a peak 
jin the meter reading will indicate that 
jresonance has occurred, and the fre- 
Jquency may be read off from the oscil- 
jiator dial. 
Fairly obviously, the accuracy of the 
measurement depends mainly upon the 
{calibration of the oscillator or signal 
jgenerator used. If a high-quality gener- 
jator is used the measurement will be a 
ood deal more accurate than with a 
rid-Dip meter, and there isn’t the prob- 
jlem with shielded coils. 

The inbuilt variable capacitor allows 
he user to measure the inductance of 
n unknown coil, as it allows the coil 
o be resonated at a known frequency 
ith a Known capacitance, The capaci- 
or may also be used to determine the 
est L to C ratio for a tuned circuit 
jfor a given frequency and to measure 
ithe Q of a coil. The Q can also be 
yneasured by noting the oscillator fre- 
fluency deviation either side of reson- 
fance required to re- 
uce the meter read- 
ng to .707 of its 
eak value. 
| It is also possible 
ito make measure- 
iments of the re- input 
sonant frequency — FROM 
finds activity of SENERATOR 
fguartz crystals, both 
Yat the fundamental 
jparallel resonant fre- 
MQuency and at the 
third overtone. The 
fvarious Operations possible with the unit 
fwill be described in some detail later in 
the article. 

As may be seen from the circuit dia- 
ram only one valve is used, a 6U8 
riode-pentode. The pentode section 
unctions as the untuned amplifier and 
he triode as a high impedance cathode 
follower input for the detector circuit. 
ihe detector is a voltage-doubler type 
and uses two OA9I germanium diodes. 
at goers the 1mA meter movement dir- 
ectly. 
The power supply for the circuit is 
light-duty voltage-doubler type using 
two OA210 silicon diodes or similar. 
The transformer used is a small wrap- 
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UNTUNED 
AMPLIFIER 


BPA | 


bver-bracket type used in a number of 


2xOA210 


ae) 
SW, 


=) 


125V dh 
30mA * 


ON/OFF SW. 


—_ 


x 
€ 6.3V 1,.2A 


0015 


VOLTAGES MEASURED WITH 
20000 OHMS/VOLT MULTIMETER 


RESONANCE METER 


The circuit tor the resonance meter, showing its essential simplicity. Only one 
valve is used, a triode-pentode. Below is the block diagram, used to explain 
its operation. 


REPRESENTS HIGH OUTPUT IMPEDANCE 
OF UNTUNED AMPLIFIER 


DETECTOR 
CIRCUIT 


TEST 
TERMINALS 


AIG | 


projects in the past. A slider type mains 
switch is used, and there is a_ pilot 
lamp using an NE-2 neon. bulb oper- 
ated from the HT line via an 82K 1W 
resistor, 

The main requirement when building 
the resonance meter is to keep stray 
capacitance to a minimum in the wiring 
associated with the test terminals and 
the variable capacitor, We therefore 
suggest that readers use the mechanical 
layout shown in the photographs, A 
metalwork blueprint will be made avail- 
able, and constructors should either use 
this as a guide or purchase metalwork 
made from it, if they wish to be sure 
of correct operation. 

To keep lead lengths to a minimum 


we have mounted the 6U8 valve upside 
down, supported by a “U” bracket above 
the chassis. This keeps the wiring be- 
tween the valve electrodes and the test 
terminals as short as possible, and there- 
by keeps lead inductance and_ stray 
capacitance to a minimum. 

Owing to the necessity of using a 
standard commercial dial for the vari- 
able capacitor this component must be 
mounted down near the chassis, and 
the lead connection from its stator to 
the active “C” front-panel terminal is 
some 24in long. However, the addi- 
tional capacitance involved is quite 
small as the wire is clear of the panel. 

The variable capacitor used was a 
ceramic-insulated Japanese “Elepa” unit, 
of nominal 100pF maximum capaci- 
tance. Constructors lacking any means 
of calibrating a variable capacitor would 
be advised to use this brand and type 
of capacitor, as a calibrated scale to 
suit this unit will be made available 
via the information service. 

Note that the active “C” terminal will 
have a certain capacitance to earth, and 
this capacitance will add to that of the 
variable capacitor. Thus the total effec- 
tive capacitance at the terminal with the 
variable capacitor at minimum is ap- 
proximately 10pF, and at minimum 
120pF. The prepared scale takes this 


additional capacitance into account, and 


is calibrated directly in effective terminal 


| capacitance, 


The active test or “X” terminal of the 


instrument will similarly possess a cer- 
tain capacitance to chassis, and this will 
be connected across all circuits under 
test. In many cases this capacitance, 
which is quite small, should cause no 
| problem; it may even simulate fairly ac- 
@ curately the circuit into which the tuned 
circuit being tested will ultimately be 
connected. 


However, the presence of the capaci- 
tance should be remembered, as it will 
have to be taken into account when ac- 
curate inductance or Q measurements 
| are being made. The total effective 
capacitance at this terminal in the pro- 
totype was 15pF; that of readers’ units 
should be fairly close to this figure if 
the same terminals and layout are used. 

The terminals used in the prototype 
were of the plastic screw-and-banana- 
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| A close-up top-view of the valve socket wiring, which should aid constructors 
in duplicating it. The arrow indicates socket orientation. 
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SPECIAL! Sale of Famous 
~ LAFAYETTE HE-30 


in Kit Form 


eng 
OSA 

2%, Ro, + ae WS 
SANS SOS 


a a 
“ 


SLLLOS SS 


SALSA. 


HUGE PRICE REDUCTION £49/10’- 


Stock No. KT-320 Complete including Tubes 
(Still available HE-30 wired, tested, £73/5/-) 


Wire the popular HE-30 yourself and save! 


The K7-320 kit is complete in every detail, All majot components are pre-mounted and 
step-by-step instructions are so easy to follow that wiring is a pleasure. Large pictorial 
illustrations show placement of all parts. IF and Coil Assembly are pre-aligned ready for 
opetation, or if you wish, we shall make complete ''Spot-on'' alignment in our service work- 
shop for a nominal charge. 

Thousands of HE-30's in use throughout the world make this one of the most popular com- 
munications receivers ever offered to amateurs and short-wave listeners, 


4 BAN DS @ 550-1600KC (Broadcast Band) 
ED 


@ 1.6-48MC @ 4.8-14.5MC @ 10.5-30MC 
@ 9 Tube Superhet Circu't. 


1 RF plus 2 IF Stages for High Gain Re- 
ception. 


® Easy-to-Read, Illuminated, Slide Ru‘e Dial. 
® 


Built-in Q-Multpilier for Crowded Phone 
Operation, 


? Antenna Trimmer for Opt:mum Performance 
| @n All Bands. 


Front Panel Controls: FUNCTION SWITCH, AUDIO GAIN SELECTIVITY (Q-Multiplier), 
FREQUENCY (BFO3, BAND SELECTOR, IF GAIN, ANTENNA TRIMMER, AYC-MVC SWITCH, 
ANL SWITCH, MAIN TUNING, BANDSPREAD TUNING, Headphone Jack. 


Selectivity —60db at ICKC, 0.8KC at bdb (with Q Multiplier), Sensitivity 1.0 microvolt for 
ISdb Signal to Nois Ratio, Output 1.5 Watts, Speaker External PM type 4 or 8 ohms imped- 
ancé (Optional Extra). Tubs: 3-6BA6, 2-6BE6, 2-6AV6, 1-6AQ5, 1-5Y3, For 220240 VAC. 


DEFINITELY A LIMITED NUMBER ONLY AT THIS PRICE. OFFER 
CANNOT BE REPEATED WHEN EXISTING STOCKS ARE SOLD 


Send remittance with order for immediate delivery anywhere 


| [LAFAYETTE ELECTRONICS 


Division of Electron Tube See the LAFAYETTE range of electronic 
equipment also at: 


Distributors Pty. Ltd. 
All Mail inquiries and Orders to: Be ne og South Head Road, Rose 


VICTORIAN SALES CENTRE TINA ccastevere, itd 
AND HEAD OFFICE, 


MACK'S ELECTRONICS, 199 Rundle 
15a WELLINGTON ST. s 


treet, Adelaide, S.A. 
WINDSOR, S.1, VIC. 51-6362. 


Calibrated Electrical Bandspread on 
Amateur Bands 80 to 10 Metres. 

0-100 Logging Scale for SWL's. 

Effective Automati¢ Noise Limiter. 
AVC-MVC Selector on Front Panel. 
Stab:e Oscillator and BFO for Clear AM, 
CW and SSB Reception. 


@ Built-in Edgewise §-Meter, 


wine SERVICES, Stith Street, 


‘darwin, 


socket variety, having a small indexing 
spigot to prevent rotation when the 
clamping nut is tightened. As the front 
panel used was thin it was found neces- 
sary to use additional packing washers 
at the rear. Theseé were made from 
16g. aluminium. Constructors should 
duplicate this arrangement if they have 
no means of measuring the effective ter- 
minal capacitance, as other mounting 
methods may give a somewhat different 
capacitance. 

The power supply circuitry is mount- 
ed beneath the chassis, as shown in the 
photographs. The wiring here is quite 
uncritical, and providing al] components 
are well supported using tagstrips con- 
siderable latitude is possible, In any 
case, it should not be difficult to dupli- 
cate the original wiring from the photo- 
graph, 

The neon pilot lamp used in the pro- 
totype was the type which comes com- 
plete in a small plastic bezel. Note that 
since it is connected to the HT line of 
the unit it will not extinguish immedi- 
ately when the power is turned off: the 
AT voltage takes a few seconds to de- 
cay owing to the charge on the final 
24uF filter electrolytic. 

The power cord is clamped securely 
to the rear of the chassis so that the 
connections are less liable to be strained 
or broken by an accidental tug. Also 
all spare connections tg the power trans- 
former ate terminated on unused lugs 
of the tagstrips. 

The methods of tising the instrument 
should be fairly obvious ftom the discus- 
sion of its operatioh. For example, to 
find the resonant frequency of an LC 
combination simply connect it across the 
test terminals and tune the RF or audio 
oscillator until the meter indicates a 
peak. 

To find the inductance of an unknown 
coil, resonate it with the inbuilt variable 
capacitor at a suitable frequency f and 
calculate the inductance L from 

1 


L= 


4r*f*C 

To pre-align a single-tuned IF trans- 
former, simply connect it to the test 
terminals and set the oscillator or gen- 
erator to the correct frequency, Then 
adjust the slug of the transformer for 
a peak. 

The alignment of a double-tuned 
transformer is slightly more complicat- 
ed. First peak one of the windings as 
above, then connect a suitable capacitor 
across its terminals to detune it well 
away from the correct frequency. This 
allows the second winding to be peaked 
up without interaction from the winding 
already aligned. 

Remember to remove the additional 
capacitor when the pre-alignment is 
completed. If this is done before the 
second winding is removed from the 
test terminals, oné can observe the way 
in which the peak of the winding is 
changed by the presence of the second 
winding tuned to the same frequency— 
tuning the oscillator through the peak 
region usually shows a “double-hump” 
effect, 

If the oscillator or generator used 
with the resonance meter has reliable 
and fairly accurate frequency calibra- 
tion, the meter can be used to measure 
or compare tuned cifcuit selectivities. 
The selectivity of a circuit is normally 
reqeped as the bandwidth between its 
6dB down points. 

The tuned circuit is connected to the 
test terminals and the oscillator or gen- 
erator tuned to the frequency of reson- 
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ance. . The output attenuator of the | 


oscillator is then adjusted so that the © 


meter in the tester is _at full-scale de- 
flection. Then the oscillator is detuned 


to either side of the resonance peak  .— 


until the meter reading has fallen to 
half-scale—a drop of 6dB. The differ- 
ence in frequency between the two os- | 
cillator settings for the half-scale read-— 
ings gives the bandwidth. 
Ina very similar fashion the Q of | 
tuned circuits can be measured, although 
here if the measurements are to mean | 
very much it is even more important — 
that the generator or oscillator have re- | 
liable and accurate frequency calibra-— 
There are two possible ways of 
measuring Q using the meter. One, 


the so-called “incremental frequency” 


method, is as follows. As with the 
selectivity test the oscillator is first tun- 
ed to the resonance frequency of the 
tuned circuit, and the attentuator is ad- 
justed for full-scale deflection on the 
meter. 

The oscillator is then detuned in 
either direction, but not until the read- 
ing has dropped to half-scale. This 
time the detuning points of interest are 
those where the reading has fallen to 
.707 of the peak value. If the two 
frequencies for .707 readings are sym- 
bolised by F:, and F.2, and the resonance 
frequency (full-scale reading) by Fo, then 
the Q is given by 


Q= 
F 1—F: 

For example, if an LC circuit is re- 
sonant at 500KC and the two frequen- 
cies which give .707 of the peak reading 
are 525KC and 475KC, the circuit has 
a Q of 500/(525—475)=500/50, or 10, 
Note that even for this relatively low 
Q the oscillator frequency must be 
known within about SKC in S00KC if 
the reading is to be of much value. 

The alternative way of measuring Q 
depends not upon the calibration of the 
oscillator but upon that of the variable 
capacitor in the tester, Although the 
latter will be less accurate unless the 
builder has some means for individual 
accurate calibration, we give details of 
the method for those who may be in- 
terested. It is often called the “incre- 
mental capacitance” method. 

Once again the oscillator is adjusted 
initially for full-scale deflection at the 
resonant frequency, but this time with 


LIST OF PARTS 


Standard instrument case, 9 x 6} 
x 54 inches. 

Carrying handle. 

ImA meter, 2} inches square. 
Terminals, 3 red, 3 black. 

On/off slide switch. 

Bezel. . 

Log dial and vernier drive. | 

3-pin power plug. 

Length of power flex. 

Twe-way connector for power flex. 
9-pin ceramic valve socket. 

Power transformer, 240V AC pri- 
mary, multi-tapped secondary and 


6.3V secondary. 
1 NE-2 neon. 


VALVES & DIODES 
1 6U8 valve. 
OA210 diodes or similar. 
QA91 diodes or similar. 
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An underchassis view of the unit, showing the power supply circuitry. Few 


parts are involved, and it should be easy to duplicate. 


In any case the wiring 


of this section is not critical. 


the variable capacitor set to approxim- 
ately half-value and connected into cir- 
cuit. Detuning is then carried out, but 
not by adjusting the frequency of the 
oscillator; rather, by adjusting the cap- 
acitor in the tester to detune the tuned 
circuit itself. It is adjusted both up and 
down to find the two settings which pro- 
duce a drop to .707 full-scale on the 
meter. 

Then if Cs is used to symbolise the 
reading of the variable capacitor at re- 
sonance, C, its reading at the lower 
.707 frequency and C. the reading at 
the higher frequency, the Q is given by 


U 


C:—C: 

It may be noticed in the photograph 
of the prototype instrument that we have 
added a small line to the meter scale at 
the .707 position, to facilitate easy read- 
ing in making Q measurements. Readers 
may care to mark their meter in a 
similar fashion. 


RESISTORS 
(half-watt unless specified) 


100 ohm. 1 47K 1W. 
1K. 1 82K IW. 
1K 2W. 1 470K. 
6.8K 2W. 1 1 megohm. 
33K IW. 


CAPACITORS 
.0015uF, 400VW plastic. 
-OluF, 400VW plastic. 
-47uF, 25VW ceramic. 
8uF, 350VW electrolytic. 
24uF, 350VW electrolytic. 
100uF, 12VW electrolytic. 
5-100pF variable capacitor. 


MISCELLANEOUS 
Tagstrips, solder hook-up wire 
metal brackets solder lugs, screws, 
nuts, etc. 


a_i at at ot wt 


2 
4 
1 
2 
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1 
1 


ELECTRONICS Australia, November, 1965 


k 


The parallel resonant frequency of a 
quartz crystal may be checked in the 
same way as that for an LC circuit. 
However, note that as a crystal has a 
very high effective Q the peak will be 
very sharp, and can be easily missed if 
the oscillator is tuned too rapidly. A 
good slow-motion tuning vernier on the 
oscillator or generator is of great help. 

If the input to the tester is left at 
the same level the meter reading will 
give comparative checks of the activity 
of different crystals of the same fre- 
quency, The third overtone frequency 
and activity may also be checked with 
the resonance meter. To do this the 
crystal is placed in series with the active 
lead of the signal source to the tester. 

Slowly tuning across the overtone fre- 
quency will give a reading on the meter. 
This will be the actual third overtone 
frequency of the crystal and the meter 
reading can again be used for compara- 
tive activity checks. If the crystals 
available are known to be accurate in 
their frequency markings, then it is pos- 
sible to reverse the test procedure for 
accurate calibration of a signal genera- 
tor. 

When making tests with this unit it 1s 
necessary to allow for harmonics gen- 
erated by the signal source, and a gene- 
ral rule isto tune from the highest fre- 
quency of the signal source down. The 
first reading obtained will be the cor- 
rect (fundamental) frequency. 


This frequency of the signal source 
will always give a higher reading than 
those obtained from harmonics, unless 
an extremely bad signal source is used. 
In our tests we did not encounter such 
an instrument, although some of the 
cheaper units currently available may 
possibly fall into this category. 


Shortly after finishing this meter. it 
was found extremely useful in plotting 
responses of a crystal filter used in a 
single sideband exciter, These are only 
some of the tests that can be made with 
our resonance meter and its test func- 
tions are limited mainly by the imagin- 
tion of the prospective user. | 
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MP All the best brands under the one banner 
B BRITISH MERCHANDISING PTY. LTD. 


GOODMANS IVI AX! IVI 


MINIATURE LOUDSPEAKER 
_ TRUE HIGH FIDELITY 


They say its 
FANTASTIC FABULOUS 


UNIQUE 


But when all's said and done (and 

Goodmans have done it)-sit back —relax — 
close your eyes — and listen. Then you'll 

believe it! 


FANTASTIC A clear clean frequency range 


of 45—20,000 c/s. 


Its size—104” x 54” x 74”. FABULOUS 
UNIQUE Eight Watts of Power, meticulous 


finish in Walnut or Teak to order and aif this for 
£44/10/- 


Don't take our word for it; send for leaflet 
“What Other People Say About the 
Maxim’’ —or better still go now to your 
nearest Goodmans Dealer and hear for 
yourself ! 


Also. available: Coeatlets Gisdnians range of | 


“high-fidelity loudspeakers from 8” to 18’ Mace It England by 
and ‘from 6 to 35. wotts wer handling. . Goodmans Industries Ltd. 


@ 
Cx ©O © ID IVE 72% NI Ss Please send me, free and post free, full . 
particulars of Goodmans loudspeakers, * 
Suppliers of loudspeakers to the British Broadcasting Corporation. : including eons 9 
wr Narrign: At :s's as bp 4 Se rae aan We co ee 
ai a 
Sm Sole Australian Agent: = Address. is'sa vn ccc eetene fes Sta neen : 
BRITISH MERCHANDISING PTY. LTD. maLaenprepriytrw a Fae att SHiyae te beige - 

es a 
60 Clarence St., Sydney, N.S.W. Telephone’ 291571 TITITITTITLL TTL 
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BRITISH MERCHANDISING PTY. LTD. 


~ THIROUGHOUT 
THE 
WORLD... 


QUAD is used professionally 
to ensure the highest quality 
of reproduction in music. 


“Aine Or eT Nala ’ 


SaaBBRSD 0 


Zae 


Monitoring with QUAD equipment ... and in your own home, too. QUAD gives 
at the Lucerne Music Festival. the closest approach to the original sound. 


QWAD for the closest approach to the original sound 


At Lucerne, Quad II Main Amplifiers and type 22 Stereo/Mono Control 

Unit were used to drive three Quad Electrostatic loudspeakers, as 

above. The illustration on the right shows the 22 Control Unit and a 

Quad Radio Tuner driven by a Main Amplifier to one Electrostatic 
loudspeaker. 


For illustrated literature and name of your nearest Quad retailer, write to: 


Sole Australian Distributor 


BRITISH MERCHANDISING PTY. LTD. 


60 Clarence St., Sydney. Telephone 29.1571. 
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All the best brands under the one banner 


BRITISH MERCHANDISING PTY. LTD. 


there’s a Garrard to suit every 
record-playing requirement 


Garrard record changers and turntables form the 
only range in the world to answer every purpose and 
suit every pocket. Professionals who must have 
instrument quality enthuse about the precision 
engineered 401... while wondering how on earth 
Garrard can do it for the price. Highly selective 
enthusiasts who want the very best choose either 
the 401 or the LAB 80. Others, who want first-rate 
equipment at a lower price, note cheerfully the 
great Garrard range of no less than 7 other models, 
varying widely in price and features—enabling 

them to chooses the right unit at the right price. 
Every model, high or low priced, is completely 
reliable, and is a product of good design, ceaseless 
Garrard research, and invariable adherence to the 
highest manufacturing standards. 


~ A 70 


For the critical user... offers automatic playing, 
with pusher-platform, and many other features, 


Designed for use with high-compliance 
cartridges; low-mass arm gives 
exceptionally low record wear. 


"Pte 


tag, TEU OUON 


With heavy 12° transcription turntable, 
machine cut strobe, neon lamp 
and pitch control. 


Automatic or manual operation—has 
precision arm, bias compensator 
and heavy turntable. 


Also AT 6 Mk. 11A; 
with steel turntable. 


Automatic record changer with large 
turntable, playing up to 8 records, 
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An outstanding automatic transcription turntable 
for professional reproduction. 


r- 
ES 


SP 25 (2 Model-50 


Single record player with precision arm, heavy Automatic record changer with large turntable, weight- “ 
turntable, and cueing device. counterbalanced arm and plug-in pick-up head. d 


For illustrated literature and name of your 


nearest Garrard retailer, write to: 


PLESSEY 


Main Distributor for N.S.W. 


Garrard 


BRITISH MERCHANDISING sree 
PTY. LTD. 


60 Clarence St., Sydney. Manufactured by 
GARRARD ENGINEERING (AUST.) PTY. LTD. 


Telephone 29.1571. VILLAWOOD....2......: ~NEW SOUTH WALES 
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Latest Range Including 
Recent New Additions 


£23/7/- - é 
Ss 

Deram Stereo/ Mono NEW ffss Mark III Deram Stereo/Mono 
Autochange Cartridge Stereo Pick-Up Head Transcription Head 
Diamond stylus: .0005/6” SOP TICAL diamond stylus: .0003” <x 0008” Diamond tylus: .0005/6” 
outputs 8b mV/em/sec” overt ie 15 x 10 piel x 10-6 Tracking weight: 2va_gm 
Complienestikae ire Frequency response: =: "1" Gi"20-16,000  NeMy Aepamence: 2 Mes || 

cps Tip mass: .6 milligram 


Re-styled ‘Professional’ Arm 


A superb precision pick-up arm with many advanced features. Coarse and 
fine counterweight adjustments for perfect dynamic balance; sliding 
counterweight and accurately calibrated scale to cater for the stylus 
pressures of the complete ffss range of heads; built-in lowering device; 
bias compensation. The pick-up leads are brought out to a 4-pin socket 
for ease of installation. Price complete with Mark Ili head, £53/17/9. 


kok ek ke KX 


K 


Deram Universal Transcription 

Arm, to accept ali 5 cart- In the Decca Deram AR} pick-up, the mechanical combination of arm 

ridges, also available. Price, and head has been arranged to effect directionally selective filtering which 

complete with head shell, almost eliminates the most troublesome rumble frequencies without 

£8/19/6, reducing any required low frequency signal. The arm will accommodate 
all Deram pick-up heads. Price complete, £15/5/6, 


% Decca Microlift 


Fit a Microlift and avoid damage to stylus and records. Gently and 
accurately the Microlift lowers the stylus onto the record at any 
point you choose ... and just as gently lifts it clear. Price, £2/3/3. 


Decca Stylus Cleaner 


Suitable for use with any pick-up; helps to keep records and stylus 
in excellent condition. Price, £1/19/6. 


Write or send coupon for free descriptive technical literature 


Sole Australian Agent: rs — a a er tt re 
BRITISH MERCHANDISING NaNO 5.08 cident. scene et ee 
PTY. LTD. ACGLOSG ie. cki ci en. niet redial heicad cls ae 

60 Clarence St. Sydney. Telephone 29.1571 [oo ae State... dein 
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ANNOUNCING THE NEW 
Salat aya 
f SERIES 6 


So 


Built in a tradition 
of excellence. 


DESIGN FEATURES: Three Tape Speeds giving a wide range of 
Dlaying time. e Three Independent Motors each designed for its 
bpecific task allowing exceptionally fast rewind and wind on times. 
i@ Synchronous Capstan Motor with bal! races for extended main- 
tenance-free operation. @ Tropical Treatment given to all windings, 
otors and components to withstand operating conditions of high 
heat and humidity. e Bilimboid Power Transformer for lower hum 
levels. @ Large Spools up to 844” diameter can be accommodated. 
e Auto Stop Switch halts at end of reel. 


MODEL, 631 A monophonic recorder/reproducer housed in a new- 
presentation two-tone grey case with metal trim and provided with an 
additional head position for Stereo playback, lower-track and monitoring 
eads. 

MODEL 631H For users whose applications require adherence to the 
older standards of frequency response the Model 631H is available having 
ispeeds of 33, 74 and 15 ins./sec. with CCIR characteristics corresponding 
ito 200, 100 and 35 microseconds respectively. 


MODEL 632 STEREO A stereophonic instrument with separate record, 
replay heads and amplifier systems and an output monitor stage with 
built-in speaker. E i" 

MODEL 632H STEREO A stereophonic instrument having speeds of 33, 
74 and 15 ins./sec. with recording characteristics similar to the model 631H. 


MODEL 634 STEREO Provides facilities for twin quarter track recording 
ane play back. 


| For illustrated literature and name of your nearest 
Ferrograph retailer write to: 


AUSTRALIAN AGENT 


TAPE RECORDERS PTY. LTD. 
60 Clarence St., Sydney, N.S.W. 29.1571 


OTHER STATES 


VIC.: Melbourne Tape Recorders Pty. Ltd., 242 Elizabeth 
St., Melbourne. 
QLD.: A. E. Harrold Pty. Ltd., 123 Charlotte St., Brisbane. 
S.A.: Stephen & Company, 53 Wyatt St., ‘Adelaide. 
W.A.: O. F. Gamble Pty. Ltd., 888 Hay St., Perth. 
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J ‘evap : 


You can see all 
the models of “all 
the famous brands 


UNITED RADIO 


DISTRIBUTORS PTY. LTD. 


175 Phillip Street, Sydney 
Telephones: 28.3718, 28.3926 


Sydney's leading High-Fidelity Specialists. 


U.R.D. extend an invitation to call 
and inspect the complete range of 
B.M.P.—distributed products: 

GOODMANS QUAD 
GARRARD DECCA 
FERROGRAPH & OTHERS 


In addition, stocks of all feading 
makes of quality equipment ure 
available. 


always including such 


famous names as: 


Radford Leak 
Trio Rogers 
Sony Pioneer 
Dual Thorens 
Labcraft All Balance 
S.M.E. Tandberg 
Shure A.D.C. 
Ortofon & others 


Plus Speaker Enclosures and Equip- 
ment Cabinets suitable. for the above. 
Hire Purchase Facilities Available. 
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INSTROL — PLAYMASTER EQUIPMENT! 
Buy direct from 
MAGRATHS 


the 
Victorian Distributors .. . 
MELBOURNE'S 
ELECTRONIC HOBBIES 


CENTRE 


INSTROL-PLAYMASTER 
‘BOOKSHELF’ 
SPEAKER SYSTEM 


Gives Truly Amazing 
Performance 


This system provides magnifi- 
cent bass response with clean 
well defined sound free from 
boxiness, comparable to im- 
ported units, yet selling for 
less than one-third their price, 
complete. Cabinet Kits are 
finished in Teak or Maple. 
Complete systems, including 
Rola 5FX and MAGNAVOX 
&WR Speakers, chokes, con- 
densers, etc., are all available 
at Magraths. All components 
of the complete Kit comply 
precisely to ELECTRONICS 


Australia specifications. 


, 
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The Playmaster Bookshelf 
Unit is equally effective in 
vertical and horizontal posi- 
tions and can be rested on 
a shelf, on the floor, or at- 
tached to the wall. 


‘INSTROL’ Products are made, serviced 


and guaranteed by BROADWAY ELEC- 
TRONICS PTY. LTD., Broadway, N.S.W. 


OTHER EASY- TO- ASSEMBLE “INSTROL” CABINET KITS AT MAGRATHS 


INNERBOND ‘INSTROL’ ‘INSTROL’ 

x fi et Be ‘Tent BWR SLIMLINE 

new flame-retardant, resilien CABINET CABINET 
Bonded Wadding made from ultra- Shin é ? 

: r imline cabinet Designed on 
fine fibres highly efficient on sound developed to ft. |. DP., ‘principle 
absorption—easy to handle, clean, the well-known | for local or 
dust free and unbreakable by vibra- Magnavox 8WR paneete i 
tion. NOW AT MAGRATHS. Speaker speakers. 


SARLON GRILLE CLOTH ‘INSTROL’ Cab. 


Wide selection of "Sarlon" always No. 400, 450 AND 600 ube in oy apie: Bean 
ilable. i 

available. £3 a yard or cut to size Cabinets designed —_to Gabinétukc uNow Speaker Cabinets 

at 6/ a square foot. house amplifiers, record 200, 500 & 700 Kits 


players and tuners, 


All metal work for Instrol-Playmaster Amplifier and Tuner units is available at MAGRATHS 


J. H. MAGRATH & CO. PTY. LTD. 


LT. LONSDALE STREET, MELBOURNE, VICTORIA, PHONE 323731 
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Azimuth adjustment. 


|B the last chapter of this course we 
discussed the- history of magnetic 
| recording, the theory behind it and the 
f structure of recording tape. Using 
{| this material and that of previous chap- 
| ters as background we can now proceed 
| to a more detailed discussion of the con- 
| struction and operation of a modern 
tape recorder. 

Although to the casual observer a 
tape recorder may seem to be a single 
unit, it is most conveniently considered 
as having two distinct parts: The part 
concerned with physical or mechanical 
handling of the tape itself, called the 
“transport” or DECK, and the part con- 
cerned with processing the electrical sig- 
nals being recorded and played back — 
| the “electronics.” Let us first look at 
| the construction and operation of the 
tape deck—the mechanics. 

The principal function of the tape deck 
is to move the tape smoothly and 
steadily past the magnetic heads during 
recording, erasure and replay. Modern 
decks also allow rapid forward and re- 
verse movement of the tape to permit 
the easy selection of a particular section 


of tape and to provide for rewinding 
he. tape after recording or replay. 
It is possible to perform these func- 


SUPPLY SPOOL 


constant for 
accurate pitch 


RECORD/REPLAY HEAD 


DULL (OXIDE-COATED) 
SIDE OF TAPE FACES 
TOWARDS HEADS 


TAPE GUIDES PRESSURE PADS 
help maintain push tape tight 
uniform tape against heads for 
tension past clean erasing, good 
heads frequency response 


CHAPTER 24: Modern tape recorders, their con- 


struction and operation. Drive systems. Single and three motor decks. 
Types of motor, Operating speeds. Magnetic heads. 

Two- and three-head recorders. Pressure pads and alternatives. 
Recording and replay equalisation. 
Recording level indicators. Bias and erase oscillators. 

Recording interlocks. Stereo recording and replay. 


tions in an elementary fashion by simply 
connecting an electric motor or motors 
to the spindles used to support and pivot 
the spools of tape — energising the 
TAKE-UP spool spindle for forward 
motion of the tape, or the SUPPLY 
spool spindle for reverse motion. This 
system has in fact been used in the past 
and is still used in many of the very 
cheap types of battery-powered transis- 
torised recorder. 

However, this simple drive system has 
a serious disadvantage. The speed of the 
tape past the magnetic heads is not con- 
stant. Because the tape motion is 
simply due to the tape being wound on 
to the take-up spool, the steady rotation 
of the spool causes a progressive speed- 
ing up of the tape as the amount of 
tape wound on the spool increases. 

As a result, it becomes impossible to 
cut a recorded tape and transpose a sec- 
tion of the recording to another posi- 
tion in the sequence; doing so would 
mean that the transposed section would 
be replayed at a different speed to that 
at which it had been recorded, and the 
pitch of the sounds would either rise 
or drop, Even cutting out an undesired 
section of the recording would disturb 
the replay speed of the remaining sec- 


— AKEUP SPOOL 
onl 
: SLIPPING CLUTCH 


allows takeup spool 
to maintain constant 
tape tension 


PINCH WHEEL 


FLYWHEEL 
smooths out 
minor tape- 
speed variations 


Figure 1: The main parts of a single-motor tape deck, as used in many 
domestic recorders. The text explains its operation. 
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tions. Tape EDITING is rendered im- 
possible. 

But, quite apart from the problem of 
editing, there is a more serious prob- 
lem: Tape slippage and uneven wind- 
ing in the take-up spool cause the tape 
movement to be jerky and variable rather 
than smooth and steady. This causes 
unpleasant intermittent variations in the 
pitch of the record—the so-called WOW 
and FLUTTER, referred to in an earlier 
chapter. 

Because of the severe limitations of 
the simple drive system, recorders in- 
tended for serious recording employ a 
more refined system known as CAP- 
STAN DRIVE. In this system the tape 
is drawn past the heads, not by tension 


A modern high-quality tape recorder, 
suitable for either domestic recording 
or commerciaj dictation. 


from the take-up spool, but by being 
friction-driven by a smooth, constantly 
rotating spindle called the capstan. 

The diagram shown in figure 1 should 
help in visualising the essentials of cap- 
stan drive, The diagram represents a 
deck of the type used in many modern 
domestic machines, employing only one 
drive motor. 

By means of either a pulley and belt 
system, as shown, or a. friction-drive 
system employing a rubber intermediate 
wheel, the motor drives at constant 
speed a spindle carrying a heavy fly- 
wheel. The inertia of the flywheel is 
used to ensure that the spindle rotates 
extremely smoothly despite possible var- 
iations in either the speed of the motor 
or the loading imposed by the tape. 


The top of the spindle forms the cap- 
stan. The tape is pressed against the 
capstan by a sprung rubber PINCH 
WHEEL, and thus the tape is driven at 
a constant, steady rate. The take-up 
spool is driven by a slipping clutch ar- 
rangement whereby it does not control - 
tape speed but simply winds up the tape 
fed to it by the capstan. 

When rapid forward motion of the 
tape is required, in order to select a re- 
quired section of the tape, the usual 
procedure is to move the pinch wheel 
away from the capstan and alter the 
takeup spool clutch so that it no longer 
slips. For reverse motion of the tape 
to REWIND, drive is transferred to 
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MODEL, 2 -IW 


N-8 CROSS-FIELD HEAD PLUS 
MODEL VERTICAL STEREO * 4 track 
stereo monaural record and play * 4 speeds (1 7/8”, 
334”. 712” and 15” per sec.) * Frequency res- 
ponse--30 to 25,000 cps at 7 1/2ips * Sound-on- 
sound recording * Tape cleaner * Automatic stop 
and shut-off * Simple change-over for necessary 
AC power 


170 AMATEURS CAN ENJOY PRO- 
MODEL I é FESSIONAL RESULTS. * 4 
track stereo monaural record and play * 3 speeds 
(1 78", 3 34” and 7 1,2” per sec.) 15 ips optional 
* Frequency response—-40 to 18,000 cps at 7 1/2ips 
* Portable and light weight plus high quality * Auto- 
matic stop * Built-in two speakers * Simple change- 
over for necessary AC power 


Main Products: STEREO: 345, M-8, X-IV ST-1, 44S, 1700 @® MONAURAL: 910, 707 @ DECKS: 345D, 345NC - 


P.A. SYSTEM TAPE RECORDER 
MODEL 910 %* 2 track monaural record 
and play * 2 speeds (3 3/4” and 7 1/2” per sec.) 
* Frequency response—-40 to 12,000cps at 7 1/2ips. 
* Simple public-address system * Input mixer 
* Pause lever * Simple change-over for necessary 
AC power 
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* Cross-Field head plus deviationless micro-motor 
* Frequency response-—40 to 25,000 cps at 7 1/2 ips 
* 4 watts stereo output * AC or DC (with recharge- 
able battery) * Simple change-over for necessary 
AC power 
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ly spool, again with the pinch 
hee] moved away from the capstan. 

_ While a single-motor drive system of 
the type just described is capable of ex- 
cellent performance, it often necessi- 
tates a complex system of pulleys, 
levers, intermediate shafts and wheels 
in order to permit the single motor to 
perform all the required functions. Be- 
use of this, some designers adopt an 
ternative course, using three separate 
motors. This often permits considerable 
| simplification of the deck mechanism, 
| and it also allows the use in each posi- 
jtion of the type of motor best suited 
| for the task. The disadvantage is that 
| the use of three motors proves rather 
eostly, =. é 

| essentials of three-motor drive, One 
| the other two the spools. 

| It should perhaps be mentioned here 
| that there are other types of drive sys- 
| tem besides those shown in figures 1 
| and 2. There are also drives using two 
| motors, or multiple capstans with sprung 
| loops of tape, or combinations of all 
| these; however, discussion of these sys- 
| tems is beyond the scope of the present 
| course. The two systems illustrated 
| are the most popular drive methods 
|} and will serve to illustrate the broad 
‘Principles, 


| MOTOR TYPE 

| Whichever drive system is used, the 
type of motor or motors used is quite 
‘important, as the speed regulation and 
| gemera] performance of the motors de- 
termines to a very large extent the 
quality of the recording. As the tape 
| speed in a. capstan-drive system is 
| directly controlled by the capstan speed, 
| the motor responsible for capstan drive 
| is of prime importance in this regard. 


The majority of modern tape decks 
are intended to operate from AC: the 
choice of motor types is thus between 
commutator-type motors of the series, 
| parallel or compound type, induction 
| motors and synchronous-induction. 


_ Commutator-type motors are rarely 
used because of their poor load-speed 
and voltage-speed regulation, Four-pole, 
| and occasionally two-pole, induction 
motors are used in decks of the less pre- 
| tentious domestic variety and for spool 
_ drive in professional machines, because 
of their controllable regulation, reliabili- 
ty and modest cost. For spool drive it 
is usual to give the motors a poorly 
regulated or “torque” characteristic, 
either by running them via a series re- 
sistance or by using a high resistance 
rotor cage, 
_ Synchronous-induction motors are 
used in the highest quality. machines, 
particularly for capstan drive, In some 
cases the motor drives the capstan and 
flywheel via a_ flexible coupling, as 
shown in figure 2; in others, via a rub- 
ber intermediate wheel. Some further 
cases employ a motor having an external 
rotor which acts as the flywheel, and 
use the motor spindle itself as the cap- 
stan. 

Baitery-operated recorders usually em- 
P!oy small commutatar-type motors, 
either fitted with a centrifugal governor 
cr connected into an electronic speed 
‘regulation circuit. The more elaborate 
professional instruments may _ alterna- 
tively employ a three-phase synchronous- 
induction moter driven by a transistor- 
ised oscillator system, 


BS 


| The diagram of figure 2 shows the 


| motor is used to drive the capstan, and . 


Most modern recorders operate at a 
number of speeds. The faster speeds 
are used where high quality recording 
is essential, while the slower speeds are 
used where either tape economy or the 
need to make a long continuous record- 
ing are more important than quality. 
Standard operating speeds are 15 inches 
per second (mainly used for profes- 
sional recording), 7hips, 32ips, 1-7/8ips 
and 15/16ips. 


SUPPLY SPOOL 


DULL (OXIDE-COATED) 
SIDE OF TAPE FACES 
TOWARDS HEADS 


CAPSTAN MOTOR 


Regardless of the number of motors. 
used to power a deck or the drive 
system used, some sort of braking sys- 
tem must be employed to bring the 
spools to a halt smoothly and without 
tape spillage when it is desired to stop. 
Either mechanical or electrical braking 
may be used, electrical braking being 
performed by applying DC to the spool- 
ing motors to convert them into eddy- 
current brakes. 


TAKEUP SPOOL 


Figure 2: A three-motor deck, as used in the better-quality tape machines. 
The use of three separate drive motors tends to make the deck simpler 
mechanically, but increases cost. 


LEADS 


(TAPE) 


Figure 3: The basic construction of 
a magnetic head. 


Where a pulley-and-belt or interme- 
diate wheel capstan drive system is used 
it is common to provide the various 
speeds by arranging a stepped-diameter 
motor pulley to provide different drive 
ratios. In recorders where the capstan 
is directly driven either the motor is 
arranged to run at different speeds using 
electrical pole-changing, or interchang- 
able capstan bushes are provided, each 
of a different diameter and providing a 
different tape speed from the fixed motor 
speed, 
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Light braking is also applied to the 
supply spool spindle during normal re- 
cording and replay, to keep the tape 
under tension and prevent free-wheeling. 


Having looked at drive systems let us 
now turn to the magnetic heads. As we 
have seen from previous chapters these 
are small electro-magnets, having a 
narrow “air-gap” over which passes the 
magnetic oxide coating of the tape. The 
basic construction of a tape head _ is 
shown in figure 3. 


The “closed-C” configuration of a 
magnetic head arises from the need to 
achieve an efficient magnetic coupling 
with the tape oxide, and also from the 
desirability of scanning at any one 
moment a relatively small section of the 
oxide — the latter for reasons which 
will be made clear shortly. A bar mag- 
net construction would be capable of 
only loose coupling with the oxide, and 
it would also tend to couple with a 
fairly long section at any one time; 
apa’t from this it would tend to be dis- 
turbed by ambient magnetic fields be- 
cause of the “open” nature of the mag- 
netic path. . 

The width of the gap in figure 3 is 
greatly exaggerated for clarity. The gap 
of practical heads is often barely visible, 
if at all. It should also be noted that 
although the gap is often called an “air- 
gap,” an open gap is rarely used as this 
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}would tend to clog up with dirt and 
| oxide particles. Usually the gap consists 


}of a shim of non-magnetic material such 


| as beryllium copper alloy, selected for its 
| wear resistance. . 


As indicated in figure 3 the core of 
a magnetic head is often made from thin 
jlaminations of a magnetically “soft” 
{| material such as mu-metal. Laminations 
| are used for the same reason that they 
jare used in power transformers — to 
\ reduce eddy-current losses. Another 
} way of reducing such losses is to use a 
} core made from a ferrite material, al- 
} though to date such cores have been 
| used only in erase heads because the pro- 
} vision of an ex- 
tremely narrow gap 
| proves to be rather 
| difficult. 

There are three 
separate functions 
} performed by the 
{ heads—erasure, _re- 
f cording and replay. 
The three functions 
may or may not be 
carried out by three 
separate heads, as 
we shall see a little 


HEAD 


Ly 


flater on; for the 
| present, however, we 

. INCORRECT 
shall look a_ little 9 a snauTT 


closer at the func- 
tions and the type 
| of heads best suited 
to perform them. 

In the last chapter | 
we saw that super- 
sonic AC erasure involves taking the 
magnetic oxide particles through an ex- 
-panding series of hysteresis loops to 
saturation in both directions, and then 
back down through a series of contract- 
ing loops until they have effectively zero 
remanence, 


For efficient erasure, then, the oxide 
must (a) be taken to saturation in pas- 
sing the erase head gap, and (b) stay 
long enough in the field of the gap to 
be cycled through a fairly large number 
of loops. These requirements are best 
met in practice by keeping the fre- 
quency of the erasing head signal below 
about 80KC (above this becomes 
too hard to develop enough megnetic in- 
duction), and by making the gap of the 
head relatively wide — at least .001lin, 
and sometimes as large as .02in. Note 
the term “relatively wide;” the erase 
head gap is still quite small, although it 
is many times larger than the gaps used 
for recording and replay. 


The requirements for a recording head 
are somewhat similar to but slightly dif- 
ferent from those for an erase head. AIl- 
though a record head must be able to 
produce a fairly high flux density 
throughout the tape oxide, for which 
purpose alone a fairly wide gap is de- 
sirable, less power is conveniently avail- 
able for the purpose than for. erasure. 
This usually means that a gap used only 
for recording should be somewhat nar- 
rower than for erasure, a typical record- 
ing head having a gap of approximately 
.000Sin. : 

The requirements for a replay head 
are different again from those for either 
an erase or record head. The main dif- 
ference is that the width of the gap for 
replay must be as small as possible in 
order to obtain acceptable high fre- 
quency response. 


The reason for this is as follows: For 
a constant tape speed, the length of tape 


occupied by a full cycle of a recorded 
signal is inversely proportional to the 


Figure 4: Illustrating the meaning of head azimuth, 
effect and adjustment. Correct azimuth is essential for 
high-quality reproduction. 


signal frequency; a cycle of low-fre- 
quency signal will occupy a relatively 
long section of tape, while that of a 
high-frequency signal will occupy a 
short section. The actual length will be 
given by the tape speed in ips divided 
by the frequency in cps: thus at 
Ttips one cycle of 100cps tone will 
occupy .075in while that of a 10KC 
tone will occupy only .00075in. Lower 
tape speeds will give correspondingly 
shorter recorded cycles. 

Now to reproduce a recorded signal 
of a given frequency the gap of the 
replay head must be somewhat narrower 
than the length of tape occupied by the 


HEAD 


Fidei 


— 


ve PTI TT 


GAP 


(b) CORRECT 
AZIMUTH 


its 


recorded cycle, because the head can 
only sense changes in the magnetic 
field induced in the gap as a whole. If 
the width of the gap is comparable with 
the length of the recorded cycles the 
gap will at any instant scan a large por- 
tion of the recorded cycle, and will re- 
spond only to the average effect of the 
portion. 

Thus at that frequency where the gap 
width is exactly equal to the length of 
a recorded cycle the replay head will 
have zero output because at every instant 
the gap will scan a complete cycle of 
the recorded signal—and the average 
value of a complete cycle is zero. 

From this it can be seen that a replay 
head with a gap of .00075in would be 
able to reproduce easily a 100cps signal 
recorded at 74ips, but would be useless 
for reproducing 10KC at the same speed. 
In fact, its response would probably be 
unacceptable even at 7KC; to reproduce 
signals up to 10KC adequately it would 
be necessary to reduce the gap to ap- 
proximately .0003in. The use of lower 
tape speeds makes it desirable to use 
an even smaller gap, say .00015in or 
better. 


IMPEDANCE 


Whereas heads intended solely for era- 
sure or recording may be made in al- 
most any convenient impedance, as dic- 
tated by such factors as the number of 
permissible turns on the coils, available 
drive current, and so on, the impedance 
of a replay head is dictated by signal-to- 
noise considerations. There are two al- 
ternatives, one usually adopted in the 
more modest recorder and the other in 
professional matchines. 

The designer of the domestic recorder 
usually elects to use a high impedance 
head having many turns of very fine 
wire, In this way he produces a rela- 
tively large head output (but still only 
a few millivolts) which makes amplifier 
noise less of a problem than it might 
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otherwise be. However, this tends to 
produce a fairly bulky head and one 
which tends to be sensitive to stray hum 
fields from motors and transformers. 
The alternative professional practice 
is to use a replay head having only a 
few turns of wire, connected to a 
shielded step-up transformer. The out- 
put of the transformer may be little 
more than that delivered by a high im- 
pedance replay head but, because the 
head itself has only a few turns of wire, 
it may be made quite small physically 
and the overall sensitivity to external 
hum fields is reduced, despite the fact 
that the induced hum is stepped up with 
the signal. This approach is rather 
more costly than that using a_ high- 
impedance head, as_ shielded step-up 
transformers are quite expensive items. 


As may be seen from the foregoing, 
the optimum requirements for heads to 
perform the functions of erasure, record- 
ing and replay are somewhat different. 
Because of this, the highest quality re- 
corders use three separate heads, each 
one of the appropriate construction. This 
also offers other advantages—one is that 
it is possible to monitor a recording be- 
ing made by replaying it, at the same 
time, with the separate replay head. 

However, because magnetic heads are 
rather expensive to produce, designers of 
domestic recorders usually effect a 
worthwhile compromise between _ per- 
formance and cost by combining the re- 
cording and replay functions in a single 
head. Thus the majority of domestic re- 
corders have only two heads, an erase 
head and a record-play or “R/P” head. 
The R/P head is designed with a gap 
narrow enough to give acceptable fre- 
quency response on replay, yet wide 
enough to make it possible to achieve 
the required flux densities in the tape 
oxide during record, using moderate 
power levels, 

An essential of the tape recording 
process is that the tape oxide makes an 
intimate and reliable contact with the 
head gaps. If this is not obtained, the 
recording quality suffers greatly, with 
very poor signal-to-noise ratio and seri- 
ous loss of high frequencies, For ex- 
ample, a separation between oxide and 
gap of only .00025in on replay will re- 
duce the output at 7KC to approxi- 
mately one-quarter of its full value at 
7.5ips. 

The most usual method of ensuring 
adequate contact is by using so-called 
PRESSURE PADS, as shown in figure 
1. These are spring-loaded levers hav- 
ing small felt pads, being arranged to 
press the tape against the heads during 
recording and replay. 

Although pressure pads ensure that the 
oxide and head gap remain in reliable 
contact, they can produce excessive wear 
of the heads. This arises from the diffi- 
culty of adjusting the springs on the pads 
so that the pressure is no more than is 
absolutely necessary, 

Because of this, some designers elect 
not to use pads, arranging instead that 
the desired contact is achieved by 
mounting the heads so that the tape is 
pulled past them in a hyperbolic curve. 
Providing the tape is kept under tension, 
the inward pull of the tape itself pro- 
vides sufficient contact pressure. 

Apart from oxide-gap contact, there is 
another factor which in practice proves 
to haVe an important bearing on the 
quality of recording and reproduction. 
This is the angle between the long dimen- 
sion of the head gap and the direction 
of tape travel, called the AZIMUTH. 
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|} To see why this is important, consider 
_ the case where the head used to make a 
_ particular recording has its gap perpen- 
dicular to the direction of tape travel. 
If we use the same head for replay, all 
will be well; similarly if we use another 
head for replay we will obtain high- 
quality reproduction providing the gap 
_of the second head is also perpendicular 
to the direction of tape travel. 
However if we attempt to replay the 
fk ae using a head with its gap at an- 
other angle, as shown in figure 4 (a), re- 
production will be very poor -~ parti- 
cularly at high frequencies. This is be- 
cause different sections of the head gap 
will scan different parts of the recording; 
the effect will be very similar to that 


MICROPHONE 


{OR PICKUP ETC.) SPEAKER 


RECORDING 
AMPLIFIER 


BIAS/ERASE 
OSCILLATOR 


f 


he f 


(a) 


HEAD HEAD HEAD 


Figure 5: Block diagrams illustrating 


“ ite y }} 
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not always there is a wheel or button to 
enable the counter to be reset to zero. 

Let us now turn to the electronics 
section of a tape recorder. This com- 
prises two main sections: the amplifiers 
and the bias/erase oscillator. There is 
also a power supply to operate these 
Hala es but this will not be considered 

ere. vt) 

Amplification must be performed 
within a tape recorder during both re- 
cording and replay, 
it is required to boost the small signals 
from a microphone or gramophone pick- 
up to the point where they have suffi- 
cient amplitude to operate the recording 
head; during replay it is required to 
boost the tiny output of the replay. head 


MICROPHONE SPEAKER 


BIAS/ERASE 
OSCILLATOR 


4 
REPLAY 
HEAD 


ERASE 


(b) HEAD 


the operation of two-head and three- 


head recorders. Domestic recorders are usually of the two-head variety. 


which would be obtained with a head 
gap as wide as the scanned section of 
tape Kgs 


play head gaps are both at the same 
angle relative to the direction of tape 
travel. In practice this means that all 
heads of all recorders are adjusted 
to have a standard azimuth, in order 
that a tape recorded on any machine 
may be replayed on any other machine. 
The standard azimuth is 90 degrees to 
the direction of tape travel. 


The standard way of providing for 
azimuth adjustment is to use a head 
mounting like that shown in figure 4 (b). 
The head is supported on a knife-edge 
sitting in a groove. It is tilted and 
_ clamped at the appropriate angle by 
means of the small screws and springs. 
Azimuth adjustment is often omitted 
on erase heads as these are not as 
critical as record and replay heads; a fix- 
ed mounting is found © sufficiently 
accurate. 


Before we pass to the electronics side 
of tape recorders one or two small points 
_ about decks may be mentioned. 


Often decks are fitted with an “instant 


stop” or PAUSE control, to permit the |. 


tape to be stopped for a short period 
without turning off the power to the 
motors. Typical pause controls simply 
lift the pinch wheel away from the tape 
and capstan; they may or may not allow 
for latching the pinch wheel in the re- 
‘tracted position for extended pauses. 


. Many tape decks have a tape position 
indicating device consisting jof a series 
of counter wheels or a geared dial oper- 
ated by a belt and pulley system from 
one of the spool spindles. - Usually but 


During recording 5 


to the point where it can operate a loud- 
speaker. 

In elaborate recorders, these functions 
are performed by two separate amplifiers 
as in figure 5 (a); this is in fact desir- 
able where three heads are used. How- 
ever in most domestic recorders economy | 
dictates that a single amplifier js used 
for both functions, The input and out-— 
put of the amplifier are switched to the 
ePEionlale points, as shown in figure 


With either system it is necessary to 
employ frequency correction or EQUAL- 
ISATION along with amplification dur- 
ing both recording and replay. This is 
necessary in order to compensate for 
various losses in the recording and re- 
play processes and arrive at a system 
which produces a replay signal which is 
a faithful copy of the signal originally 
recorded, 

Losses occur in the recording head 
and recording process which degrade 
the high frequencies more than the low 
frequencies. For this reason it is usual 
to apply a certain amount of treble 
boost or PRE-EMPHASIS to the signal 
during recording. 

During replay, both bass and treble 
boost must be applied to produce pro- 
perly balanced reproduction. Bass boost 
is necessary because the output from a 
replay head is fundamentally propor- 
tional to rate of change of recorded flux 
density and, accordingly, rises with fre- 
quency; treble boost must be applied be- 
cause of head losses and falling response 
as the gap width approaches the length 
of a recorded cycle at high frequencies. 

Strictly, both recording and _ replay 
equalisation must be changed for each 


tt 
For optimum recording quality, then, i O VL] ac t SO / U ti] On $ 
it is essential that the recording and re- 


with Ledex.. . 


ROTARY SOLENOIDS 


Frictioniess conversion of linear to rotary move- 
ment based on the inclined bal! race principle. 
The designer’s ideal solution. where high torque, 
low bulk/power ratio, snap-action are required 
and dependable functioning is of vital importance. 


LOZIRE CIRCUIT SELECTORS 


Combination of a Ledex rotary solenoid with an 
array of 8, 10, 12, 18, 20 or 24 position Oak-type ® 
switches for the remote contro! of predetermined — 


circuit patterns. 


Other Ledex products are ready to 
circuit switching applications. Write 


McLaren Ltd., Leigh Street. Phone 51 0111. 
Streets. Phone 31 0341. 
Phone 28 3425. 


MANUFACTURERS SPECIAL PRODUCTS PTY. 
47 YORK STREET, SYDNEY. 20233 


M483 


ELECTRONICS Australia, November, 1965 


work as compact solutions to your 
or phone for literature mentioning 


applications to... 
MELBOURNE: Amalgamated Wireless (Australasia) Ltd., 167 Queen 
HOBART: Amalgamated Wireless (Australasia) Ltd., 
Amalgamated Wireless (Australasia) Ltd., 80 Cameron Street. Phone 2 1804. 


Street: Phone 67 9161. 
123 Murray Street. Phone 3 3836. LAUNCESTON. 
ADELAIDE: Newton 


BRISBANE: Chandlers Ltd., Albert and Charlotte 
PERTH: Amalgamated Wireless (Australasia) Ltd., 335 William Street. 


LTD. 


MSP 11-63 
91 


ELECTRONIC DEVELOPMENTS PTY. LTD. 


KITSETS - - BUILD IT YOURSELF SAVE £££'s 


AMPLIFIERS |. 34 Standard 100W | INSTRUMENTS RECEIVERS 
GUITAR 35 Transistor 10W | 66 3in C.R.O.} 91 DXERS (Batt.) 1 
1 Golden Series, 12 Watt. 36 Transistor 30W | 67 Sin Wide Range C.R.O. | 92 DXERS (Batt.) 3" 
2 Std. Series, 20 Watt. TAPE UNITS 68 Wide Band : C.R.O. 93 DXERS _— 3 
3 Std. Series, 10 Watt. 37 Mono No. 3 Preamplifier ac na a i : 
5 Sid. Series, 35 Watt a ce eiee Jk 70 VIVM. 96 Little General 1961 
5 Std. Series, 35 att. .T.V.M, 
6 Std. Serine’ 50 Watt. vi pebi Adapter 71 Electronic Stethoscope 97 Interstate 5 
7 Playmaster 102. 41 Sterde Phone Amp R avecr Srenerator a a36s Storeoaiam “i 
8 Playmaster 103. : weep Marker remodyne 
PREAMPLIFIERS Generator 100 Amateur RX 
RR Oe 3| 42 Transistor Mono 74 Pattern Generator 101 Transistor 1 
10 Mullard 3-3 | 43 Transistor Stereo 75 Diode Noise ae Transistor 2 
5- NTROL UNITS Generator 103 Transistor 
2 Mullard $230 7 | alee No. 8 76 G.D.O. Adapter 104 Trees : 
HI-FI STEREO 45 Playmaster No. 9 a7 Standard Audio i< Troma REF 7 
13 Basic 2| 46 Playmaster No. 10 Oscillator 107 Theeaidne (RP) 8 
14 Mullard 2 ae 78 1962, Wide Range 108 Transistor 3 Band | 8 
15 Mullard 3-3 | 48 4-Channel Mixer Audio Oscillator 
16 Mullard 10-10 | 49 Philips Magnetic 3V | 79 Transistor Wave TRANSMITTERS 
17 Philips Twin eat oN Meter Mt VEO) oe 1962 
3 ullar : : 110 Remote V.F.O, 
i; Piarenaneh Twin 10} $2 “Transistor. Mono 80 Transistor Signal 111 144 MC/S AM. TX 
ymaster Twin 17 : Tracer 
20 Pl Uni 1 53 Transistor Stereo ’ 112 144 MC/S S.S.B. TX 
otk aah Beer, 81 Transistor Pattern : 
21 Playmaster Unit 2 | CONVERTERS Generator 113 1962 S.S.B. TX 
22 Playmaster Unit 3| 54 S/W Batt. 1) 82 Transistor Tester Oe OS ee 
23 Playmaster Unit 4) 55 S/W Batt. 2 , Final 
24 Playmaster 101 56 S/W A.C. j 83 Valve and Transistor MISCELLANEOUS 
25 Playmaster 105 | §7 S/W AC. At as 115 Light Beam: Relay 
26 Transistor 1W/ 58 All Wave A.C. 2| 84 Millivoltmeter 116 Flasher Unit 
27 Transistor 2W | 59 Transistor 2 Band 8§ Distortion, Noise and 117 Regulated 9V D.C. 
m4 Jrpayisiee A 60 50 MC/S Millivoltmeter Supply 
ransistor 61 144 MC/S 86 Mullard Tachomet 118 Universal Battery 
P/A UNITS 62 50-144 MC/S att Decade eed | Charger 
30 Standard 10W X’Tal Locked 88 "C” Decade B 119 Intercomm. Unit 
31 Standard 25W | 63 D.C.-D.C. 40W CORES on ; 120 Metronome Unit 
32 Standard 35W 64 D.C.-D.C. 60W | 89 Electronic C.R.C. Switch | 121 TV Hearing Aid 
33 Standard 50W | 65 D.C.-AC. 40W | 90 Geiger Counter 122 Porta Player 
If you cannot see your project listed—write for a quote, we haye many other units available or in development. 
METERS —- METERS —- METERS 
All types . .. all sizes... all ratings . . . BUT with @ single common factor — TOP QUALITY AND LOW COST 
CHECK THE VALUE FOR BARGAIN BUYING — (all meters meet BSI standard) 
Meter Size Movement *Price on a & ap ntoremene fe 
1%” x 18” 50 Microampere .. §2/6 | 48” x icroampere . .. 96/- 
, ” 100 Microampere . 44/6 | ” ” 100 Microampere .. 18/6 
ud ” 500 Microampere .. . 34/- if ” $00 Microampere . . 62/- 
- ” — 50-0-50 Microampere 42/6 & = 50-0-50 Microampere .. 78/6 
” ” 100-0-100 Milliampere : 39/6 ¥ 2 100-0-100 Microampere ve 70/- 
” ” 0-1 Milliampere to yeti Milliampere 32/6 % ss plas calc to 0-500 Milliampere aie 
sf ” a V.U.. Meter res; §2/6 eleninen: ; 
* ” “SS” Meter BB Vg 47/6 Horizontal Reading Meters 
334” x 3” 50 Microampere .. .. 86/- | Scale 32” x ak rT sy 
fe ” 100 Microampere .. .. 10/- : icroampere 
Z ” $00 Microampere .. .. .. ..  §5/- 0-100 Microampere .. 89/6 
% ”  $0-0-50 Microampere .. .. .. 70/- 0-500 Microampere .. 83/- 
” ” —100-0-100 Microampere . .. 62/- roe Milvamnere to 0-500 Milliampere Eye 
(3 * 0-1 Milliampere to 0-500 .. 47/6 ereo Balance .. . fe 
34” x 3” V.U. Meter .. ‘ 82/6 “PLUS 12% $/TAX 


Many other types including pale nig voleuelels. battery and tune meters, round, square, rectangular and horizon- 
tal readings. Write for further particulars, 


Loudspeakers 


High Fidelity High Wattage 


UNSURPASSED FOR POWER HANDLING — FROM 20 TO 60 WATTS — R.M.S. LEAD—RHYTHM AND BASS GUITAR TYPES 
Also Electronic Organ Units High Fidelity Types—Freg. Response 30CPS-15Kes — Write for Specifications and Prices. 


ELECTRONIC DEVELOPMENTS PTY. LTD. 


232 FLINDERS LANE Phones 63-3596 
MELBOURNE ... . VICTORIA 63-5973 


Reproducers 


Phones 63-3596 
63-5973 
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aperating speed and, in the more elab- 
prate recorders, this is done. However, 
it may not be done in recorders of the 


hwitch wafers and components by adopt- 
Ing values of equalisation which give 
satisfactory—though not necessarily opti- 
inum—operation at a number of speeds. 


| Apart from the need for providing 
and switching equalisation circuitry and 
the need for switching amplifier inputs 
and outputs for recording and replay, 
tape recorder amplifiers employ fairly 
‘standard circuitry. However, special care 
must usually be taken with the input or 


FULL TRACK RECORDING 


(GAP | RECORDS TRACKS | & 4, 

_ GAP 2 RECORDS TRACKS 2 & 3} 
BOTH GAPS USED 

SIMULTANEOUSLY FOR STEREO 


| Figure 6: The various track systems in 


|preamplifier stages to keep hum and 
noise to an acceptably low level, 


During recording it is important that 
the recording level be kept high enough 
Ito obtain a sufficiently large signal-to- 
Inoise ratio yet below the point where 
tape or head saturation cause distoration. 
A recording level monitor is therefore 
provided. 


| In domestic recorders of the simpler 
variety this may simply be a neon lamp 
or pair of neons arranged to glow at 
appropriate signal levels. Some record- 
fers use “magic eye” indicator tubes for 
[the same purpose, while professional re- 
corders usually provide a moving coil 
|meter whose needle moves proportionally 
‘to either the peak or average value of 


j 
| In most recorders supersonic bias and | 
lerase voltages are generated by a valve 
or transistor oscillator circuit. The 
oscillator is usually arranged to feed 
supersonic signals directly. to the erase 
|head, but indirectly to the recording 
| head by way of a variable control. This 
}allows the user to find the optimum 
value of bias for the particular tape 
used. 


| During the recording process there is 
a tendency for the supersonic bias and 
|the high frequencies in the recording 
signal to beat or heterodyne together to 
produce distortion and “chirps.” Be- 
cause of this tendency, the bias fre- 
| quency is made as high as possible so 
|that any beats produced will tend to be 
| supersonic and inaudible. A bias fre- 
| quency of at least 80 to 100KC is usu- 
| ally considered necessary to reduce this 
effect to a satisfactory minimum. 


This often raises problems where the 
| erase function is concerned, as it is hard 
| to achieve efficient erasure at such high 
frequencies due to losses in the erase 


jthe recording signal. - 


head, In fact, unless the erase head is 
well designed it is difficult to achieve 
satisfactory erasure above about 50- 


‘sheaper variety, the designer saving on 60KC 


The conflict between bias and erase 
frequency requirements usually results in 
a compromise, as both are usually gen- 
erated by the one oscillator and must 
accordingly be the same frequency. In 
recorders of the cheaper variety the 
compromise frequency is often around 
SQKC, while in semi-professional re- 
corders it may be 80KC or even 100KC 
where a high-quality erase head is used. 

In the most elaborate recorders, where 


HALF (OR TWO) TRACK RECORDING 


(TAPE SPOOLS INTERCHANGED 
TO RECORD SECOND TRACK) 


HALF (OR TWO) TRACK STEREO 


(BOTH TRACKS RECORDED 
SIMULTANEOUSLY IN SAME 
DIRECTION) 


common use. These were discussed in 


chapter 17, of December, 1964. 


cost is no object, two separate oscilla- 
tors may be used. The erase oscillator 


delivers a signal of 50-70KC, for opti- 


mum erasure, while the bias oscillator 
delivers some 100-120KC for low re- 
cording distortion, 

Most recorders feature a mechanical 
or electrical “interlock” system associat- 
ed with the “recording” control or the 
switch controlling power to the bias and 
erase oscillator, The interlock is simp- 
ly to prevent the operator turning the 
recording and erasure circuitry on acci- 
dentally, which might ruin a treasured 
recording. 

A typical interlock involves a button 
which must be pressed down before the 
main control can be turned to “record.” 


ition are now available in six types. 
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NEWMARKET PACKAGED AMPLIFIERS 


Well tested miniature printed circuit 
Transformerless Audio Amplifiers needing only to be connected in pos- 


PERFORMANCE DATA PC1 
Power Output mW 150 
Input Sensitivity mV 100 
Input Impedance Ohms 1.5K 
Load Resistance Ohms 40 
Supply Voltage Volt 9 
Total Distortion % 6 
Frequency Response 330— 
cps 1SK 


Ttesnica FILCTRONIGS PTY. LID. 


SYDNEY CARRINGTON ROAD MARRICKVILLE 55 0411 
MELBOURNE 566 ELIZABETH STREET 34 3694. 


The button may work a_ mechanical 
lock or stop via levers, or it may be a 
switch which completes the circuit to a 
relay. 

In some professional machines there 
is no interlock of this type, but a switch 
at the back of the machine which can 
only be turned using a removable key. 
This makes the recorder quite “safe” 
where non-technical operators must use 
the machine to replay valuable tapes. 

To conclude this chapter we should 
perhaps mention stereo tape recorders. 


‘which permit simultaneous recording and 


replay of the two channels of a conven- 
tional stereo signal. 

In essence a stereo tape recorder is 
simply two recorders in one, recording 
and replaying adjacent tracks on a 
single ribbon of tape. However, in 
practice, a stereo tape recorder tends to 
be a fairly complex piece of equipment. 

Part of the reason for this is that 
Stereo involves additional controls, over 
and above those for two mono re- 
corders—such as balance controls and 
channel reversing facilities. Also it is 
usual for the designer of a stereo tape 
recorder to provide for mono recording 
and replay on either of the two tracks 
separately, and this involves. extra 
switching, Again the designer may in- 
clude more extensive input signal mix- 
ing facilities than in common mono re- 
corders, as mixing is more essential in 
producing a worthwhile stereo record- 
ing, 

One of the main reasons for the cur- 
rent popularity of stereo tape recorders 
is the growing number of pre-recorded 
stereo tapes available, competing with 
the microgroove disc as a medium of 
home entertainment. Although stereo 
tapes tend to be less convenient, some- 
what noisier and rather more costly 
than discs, they offer extended frequency 
response and improved channel separa- 
tion. 

To replay pre-recorded stereo tapes it 
is not necessary to have a complete 
stereo recorder, however. Thus many 
audio enthusiasts elect to take simpler 
and less costly alternatives, such as a 
“replay only” tape deck-and-replay pre- 
amp combination connected to their 
existing stereo system, or a recorder 
having only mono recording facilities 
combined with facilities for stereo re- 
play, a 


PCZ> PC3. .PC4 .. PCS... PCT 
400 400 400  3W 800 
2 10 200 5 5 

IK. 2.3K 220K #obSK..~ 1.5K 

15 15 15 3 8 

9 9 9 12 9 

6 6 6 3 3 
200— 200— 200— SO0— 50— 

12K ., 12K 12K». 15K?) *15K 


93 


SPECIAL PURCHASE OF FACTORY STOCK, 
RESISTORS, CONDENSERS AND POTENTIOMETERS 


We have purchased the resistor and condenser stock of manufacturers including S.T.C. and Stromberg-Carison 

who have ceased the maufacture of television and radio receivers and can offer same at less than 25 per cent 

of list price. 

The resistors are mainly I.R.C. and Morganite in values from 200 ohm. to 5 meg in 4, 1 and 2 watt ratings ‘|| 

and include some wire wound resistors. List price, £4/10/ per 100. Our Price, 20/ per 100. 
Post and packing, 2/6 extra. 


The condensers are in most popular makes and include mica, ‘ceramic, paper and electrolytic in standard values. 


List price, £5/10/ per 100. Our Price, 20/- per 100. Post and packing, 3/6 extra. 
The potentiometers are all current types and include switch pots, dual concentric and THB pots. 
List price, £6 per dozen, Our Price, 25/ per dozen, Post and packing, 2/6 extra. 


free: One New Valve Type 6U7G or 1T4 or One New English Miniature 11 x 1 Switch as advertised 


FR F For a limited period with each lot of resistors, condensers or potentiometers purchased we will supply 
on this page. 


NEW GARRARD RECORD CHANGERS 


These New English Garrard Changers with High Fidelity Crystal 


New English Miniature 11 x 1 Switches 


Pick-w 557 _Sapohi Styli have just been superseded. We are selling 
e These new miniature eleven-posi- | same at THAN HALF PRICE, Available in STEREO. at 
PF tion single-bank switches are 1 Z1i/18/, POSE AND. PACKING EXTRA N.S.W., 18/: QLD. | 
‘2. james, diam. with 2” spindle, they have VIC., TAS., 22/61 WA. S.A. 30/. ! 
Oe) silver-plated contacts and high HIGH-SPEED 240V. AC/DC MOTORS 
| Was quality insulation suitable for H.F. | these 240 v. ac, or d.c. motors are 1/8 H.P. with a speed of 
pe use. 7,000 R.P.M. and are ideal for small drills, grinders, etc. Dimensions, | 
ty “ \ SVain x 3%in, with $/16in spindle . er IL 3 
/9 each. Post and packing 1/6. Post, N.S.W., 5/; Interstate, 8/6. 


NEW 4-SPEED STEREO NEW STEREO CHANGER. SLIDER-SWITCHES | 
PLAYER F.O.R. .. .. .. £8/15/0| 4-SPEED F.O.R. .. .. .. £10/15/0.| 10 pole 2-way silver plated contacts 3/9] 


TYGAN AND SARLON SPEAKER GRILLE FABRIC | LEADER SIGNAL GENERATOR LSG11 


S4in wide. List price 60/- per yard. To clear at 40/- per yard. 240V A.C. operated, 6 band 120KC to 390 Mega) 


Postage and packing N.S.W., 3/6; Interstate, 4/6. eae, aca acne £15) 


New ete MEL ERY CHARGER | RECTIF IERS 2/; Inter. NEW 240V, A. (, MOTORS 


state, 2/. Transformer for above rectifier tapped for 6 or 12 volt, with circuit 
for charger, 47/6. Post, N.S.W., 7/6; Intestate, 10/. These small motors, size 3in x 3in x 3¥4in, are 1-12 hp. © 
As above, 6 or 12 v., at 2 amp., 27/6. Post, N.S.W., 3/6; Interstate, 4/6. Trans- but are only suitable for intermittent use. 29/6. Post | 
former for above, 37/6. Post, N.S.W.. 3/6; Interstate, 4/6. N.S.W. 3/6; Interstate 5’. 


THE, NEW COLLARO 3-SPEED NEW B.S.R, TAPE DECKS 


@ @ _ TAPEDECKS) Bafiii no 
ee NEW IMPORTED NATIONAL” asses] 
a Be oy ite TRANSISTOR SIX PORTABLES 


h These small Portables, size 3}in x 2}in x — 
ome constructor, as am-| {tin have excellent tone and good sensitivity. 
plifier and all controls can Selling at less than wholesale price. 


hits mp = ™ be mounted on deck. 
] Sepecd 1%, 3%, 7 @ Pause control, @ Takes Tin spools. £12/17/6 (Post free) 
@ Simplified controls. 4 Track, £24; 2 Track £22. OSC Colls, 18/. Supplied with leather case and earphones. 


A PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 
SUITABLE FOR USE WITH THE COLLARO OR B.S.R, TAPE DECKS 


Using 3 silicon transistors as featured in October, Electronics Australia complete with kit of parts 
esis iyansisters mono £3/15- stereo £6/10/- 240 power supply for above £3/10/-. 


The 25 Watt Amplifier uses valves plus 2 rectifiers including two EF86 low noise valves as micro- — 
phone preamplifier and two EL34 valves Ferguson push-pull output. 


All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 ohms. 
The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohms if 
tequired at 20/ extra. 


Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 


\ 
25 WATT .. .. .. .. £26/17/6 The 15 watt is as above but using two 6BQS valves in push-pull output. 
17 hale a ele 3 £21/17/6 12 k b 10 t 
ost Extra on 15. Watt in speaker for above (10 watt) ....... She: apy ® lai), plate: thle etd pu stas @ cold leis ane 
NSW. eres So ka A in speaker for above ( watt) 
att by Rail or Air. 
da: Heavd, tor. Powe Crystal Microphones for amplifier .. .... .. 


NATIONAL RADIO SUPPLIES 


332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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Special Purchase of Manufacturer's stock of Transistors and Transistor Components 
enables us to offer Transistors and Kit-sets at a fraction of iia cost. 


Complete KIT for TRANSISTOR 6 PORTABLE £10/19/6 


The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit, 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in- 
structions. Set is housed in attractive plastic case as illustrated. 


Dials available for all States. Post and Packing extra. N.S.W., 10/; Interstate, 13/. 


NEW ENGLISH MAZDA TRANSISTORS 


Pore OCHS RE. Transist 3/6 
Al ransistor .. .. Bastaes /6 ea. Ducon type SFT 123 equiv, OC74 .. .. .. .. 7/6 en. 
| XA102 OC44 Ose. Transistor .. .. os ee ee +. 3/6 e@, Available in matched piirs at .. AME redeii & YBy 2) 4 
XB103 OCcTs AUDIO general purpose» EE Se oy epee PK IX 3. AUDIO OUTPUT 
MTC71 oct General Purpose Post and packing on transistors 1/6 any quantity. 


A.W.A. 23" E.H.T. transformers and 23" 110 deg. deflection yokes. New manu- 
facturers stock E.H.T. units 50/-. Deflection yokes 50/-. Post free. 
NEW ' VALVES | AT BARGAIN PRICES 


1/6 6SNIGT Si RLY EEA Gioia sik aaaiie shiiiariehy tied 
. 4) 6887 equiv. d 
6U7IG .. 


éK7G detifaey. <2 
6K8G 
6071G 
AIG 


tt set shee 
atts 2 


Please add postage on all valves, 


NEW LSPEED STEREO & MONO PLAYERS NEW 240V. ELECTRIC MOTORS 


AT LESS THAN HALF PRICE fe ee 
PHILIPS 4-SPEED Sil vira ps ed iam eee 


6V BATTERY PLAYER Co ago a 
a MONO £4/17/6 ~ 3%, including spindle. 
STEREO £5/17/6 


Post and Packing, N.S.W., 7/6. 
Post Packing Interstate 12/6 extra 


LTIMETER — 
NEW PORTABLE RECORD PLAYER NEW MULTI AETER 57/6 
METER 6-1MA 1,000 OHMS PER VOLT 
CASES TO SUIT THE ABOVE TURNTABLE eG) RANGES DIC. RANGES CURRENT 
Attractive two-t binet with plastic trim. : AD 
Supplied with sine in sneaker in felt-lined enclosure. a. ia yey ta eer eeey ee ak 
Space for amplifier and batteries or power supply. 0—Sov 0—10v 0—1000v 
Dimensions 1Sin x 13in x 7in. 0—250v 0—S0v O—IMA 
£5/15/- — Post and Packing: N.S.W., 9/; Interstate, 12/, O—S00v 0—256v 0—100MA 
0 ES LF IRE EI SL ANE IEE ID DONTE IODIDE ICL LP ELLOS LEAN ALE IEE ACER OLE EA A CP PBELE RL ILLS LIE LEAL OLL CL LPM DLL LADLE LEELA LLP EE ABLE SCE A ALR EE EN, ERE A EOE LS LE CEES OE EER ES ORNL STN REN 
EXTENSION SPEAKERS NEW AMERICAN NEW MIDGET POWER TRANS. 
New 9 x akers 1 ith 1 40mA prim., 250v. § 225 225 with 6.3 
coated, 95/. Pont tntersiste, 16; NSW ar RECORDING TAPE Fil. Winding. + . a 


At } Li ¥ P ic 27/6 bebe ieee 

NEW POWER TRANSFORMERS #SF iit, CS 30m 240v Prim. 150 x 150v. Sec. with 6.3v 
: i inding 

60mA prim.: 240v with 230v tapping Sec. Siin 900ft Acetate .. .. .. £1/2/6 27/6 Postage: NSW 2/63 

285 x 285 with 6.3v filament pining. Tim spook 1SOOft Mylar . 0. . 22/2/66 | anncnecsencenneme en ete, 5/6 

60mA, 25/. Plus postage: N.S.W., 3/6:!53i, spool 1100ft Acetate .. £1/5/0 | TRANSISTORISED SIGNAL INJECTOR, 55/- 


Interstate, 5/3. 
Prim.: 240v, Sec, 385 x 385 at 80mA, fil.|Sin 800ft Mylar .. .. .. .. £1/5/0 | OMUSL COR QUICK TROUBLE SHOOTING 


a Se 27/6. Post.: N.S.W., 4/; Inter- 104in spool 3650ft Mylar .. £4/15/0 | tion sheet and battery. Post free. 
State, m 


60mA H.T. Chokes, 7/6. Post.: 2/. Post and packing, 2/6 extra. 


SHOP-SOILED 60 M.A. NEW PER-MAG SPEAKERS by Australia’s aie peeping 


| ith C Ov 
| TRANSFORMER Gin Per Mag oes veee cesses 35) | Stain Tee Mex Tweeter wit Crome Overy 
! 285 x 285 Sin Pee Mas vet awa a jetd tale bok 6) w Oo e, wie 37/6 6in x 9in Per Mag Hvy. dty. 1§ ohm 42/6 ; 
|] One 6.3 volt winding 15/- each plus|sin x 7in Per Mag .....--c0..) Ga) G yee peng el ee eae 
| post. N.S.W. 5/-, Interstate 6/-. |Past and Pack, 316 N.S.W.; Inter. 4/6 | t2im per Mag .............2.-0-00-- 67/6 
| Gin x 9imn Per Mag .............. 37/6 ' 12im per Mag 20 watt ................ 13$/ 
P.M.G, PRESS TO TALK HAND Post and Pack, 5/ N.S.W.; 7/6 Interstate. 
SETS, 25/- each. 12in Per Mag .. .. 67/6, Pest and Packing 7/6 N.S.W., 10/ Interstate. 
Post and pack 3/-. Speaker Transformers for above 6T, 5T or 7T 10/. 


NATIONAL RADIO SUPPLIES 


332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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eo 


Fully manufactured 
in Australia and 
directly interchange- 
able with their imp- 
orted equivalents. 


MANUFACTURERS SPECIAL 


(Australasia) Limited. 67 9161. 
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NO IMPORTED. 
SPEAKER of simi 


g 
& 


Specially designed for use in 
miniature transistor portables 
and as extension speakers in 
applications where space is 
extremely limited, as in TV re- 
mote control units. The 
speakers feature totally en- 


‘Closed ALNICO magnets pro- 


viding negligible flux leakage 
and permit ferrite rod aerials 
to be mounted near the speaker 
without saturation of the aerial. 


Are you in possession of the fatest MSP Speaker literature—ask your Distributor or write to:— 


PRODUCTS PTY. LTD. 


47 YORK STREET, SYDNEY. 2 0233. 


SYDNEY: Electronic Parts Pty. Ltd. 5607566 and all recognised wholesalers. MELBOURNE: Amalgamated Wireless 
Radio Parts Pty, Ltd. 30 1251. 
BRISBANE: Chandlers Pty. Ltd. 310341. PERTH: Amalgamated Wireless (Australasia) Ltd. 28 3426. HOBART: 
preeimenaiey Wireless eetaieae) Ltd. 3 3836. . paeeceeTeN, Amalgamated aise arate” <i He. 2 1804, 


ADELAIDE: Newton McLaren Ltd, 51 0111: 


‘TYPE 225HB 


RESONANCE: 350 cycles 

RESPONSE: 300-4,000 

VOICE COIL IMPEDANCE: 8 ohm 

POWER HANDLING ABILITY (PEAK): 250 mw 
TOTAL GAP FLUX: 9,000 

AIR GAP FLUX DENSITY: 6,000 

BAFFLE OPENING: 2” round 

MAXIMUM DEPTH: 3/” 


TYPE 225jJ8 
RESONANCE: 350 cycles 


RESPONSE: 300-4,000 

VOICE COIL IMPEDANCE: 8 ohm 

POWER HANDLING ABILITY (PEAK): 300 mw 
TOTAL GAP FLUX: 10,000 
AIR GAP FLUX DENSITY: 
BAFFLE OPENING: 2” 
MAXIMUM DEPTH: 1” 


7,000 
round 


| 
| 
{ 


ignition systems, 


ib as LE 
micromodules... 


Discussion starts, this month, with an argument about the polarity 
of auto ignition systems. Then abruptly it moves to one about these new- 
fangled miniature circuits and a lament for the good old days! 


A frierid of mine sug- 

ested the other day 

t the polarity of 

the spark in a car’s 

ignition system was important. I said 

I didn’t see how it could be, since it 

was simply a matter of having enough 

voltage to jump the spark gap. The 

voltage surely didn’t care which way it 
jumped! 

I’m afraid your friend has the right 
idea on this one, at least in relation 
to ordinary ignition systemis. The polarity 
of the high tension voltage does make 
a difference, and for a reason that isn’t 
too far removed from the heart of elec- 
tronics. 

You are probably well aware that the 
flow of electric current can be equated 
to the movement of electrons around a 
circuit, and that electrons are attracted 
by a positively charged body. 

Most likely, you are also familiar with 
the idea of electron emission, seen to 
best advantage in an ordinary radio 
valve. At the cathode, electrons acquire 
energy by reason of the applied heat 
and, attracted by the positive potential 
on the anode, jump across the inter- 
vening space. 

The construction of an auto ignition 
plug is such that its insulated centre 
electrode operates at a much higher 
temperature than the other electrode, 
which is attached to the body of the 
plug. Being so attached, it has a direct 
heat conduction path to the plug body 
and thence to the mass of the cylinder 
head. 

While it is a far cry from a radio 
valve to an auto spark plug, it is never- 
theless true that electtfons can be 
Jaunched across the gap mote readily 
from a hot, negatively charged centre 
electrode to the plug body rather than 
in the reverse situation —- where they 
have to be launched to a positive centre 
electrode from a relatively cool elec- 
trode. 

For optimum ignition, therefore, the 
polarity of conventional systems is 
always artanged so that the initial major 
pulse at the spark plug centre elec- 
trode is negative-going. 

In fact, this point was discussed 
in one of the well-known “Gus” stories in 
a recent issue of “Popular Science.” 

The veteran character was quoted as 
saying that up to 45pc more voltage 
is required to achieve the same order 
of spark from the reverse connection, 
as compared with thé correct connec- 
tion. The reason, as we have said, is 
simply that electron emission is harder 


to promote from a cool electrode than 
from a hot one. 

In a practical situation, where a 
certain secondary voltage is available, 
a revérse connected system will falter 
more readily than one which is cOn- 
nected correctly. At low engine speeds, 
anything which further impairs the effi- 
ciency of the system will lead more 
readily to rough running; at high engine 
speeds, where compression goes up and 
the dwell period diminishes, the spark 
tapers off more rapidly and may set a 
limit on maximum rpm. 


While it can generally be assumed 
that new vehicles will all be correctly 


An old trick but a useful one. 
Feathery sparks or a flare to one 
side or other of the pencil lead indi- 
cates right or wrong spark polarity. 


wired and polarised, mistakes may well 
occur in vehicles which have been care- 
lessly serviced, rewired Or fitted with odd 
ignition coils. And there is certainly 
scope for error. 

For example, an ignition coil may be 
clearly marked “Dist.” and “Batt.” 
without ready means of _ verifying 
whether it is for a Vehicle with the 
negative or positive side of the battery 
connected to chassis. 


RESIN CORE SOLDERS 
for reliable connections 


Again, the coil may 
low voltage terminal marked “+,” but: 
leaving room for unceftainty as to 
whether this means true battery “+,” 
irrespective of earth strapping, or simply 
battery active, itrespective of polarity! 

Getting things round the wrong way 
will not prevent the vehicle from run- 
ning, but it can rob the system of effi- 
ciency (1) because it takes no advantage 
of natural plug electrode emission; and 
(2) because the primary voltage no 
longer adds to the secohdary voltage. 

We are indebted to “Gus,” as above- 
mentioned, for the little drawing repro- 
duced herewith. Hold an ordinary pencil 
—keeping your finger off the top of 
the lead—in the path between a plug 
cap and the lead to it. According to 
“Gus,” you can readily pick the right 
from the wrong. 


Everyone seems to be 


talking, these days, 
about printed circuits, 
modules and such 


like. What’s wrong with the good, old- 
fashioned way of doing things? One at 
least had room to work on the circuit 
and replace parts! 

In the old-fashioned days, the old- 
fashioned ways were appropriate enough, 
but circumstances change with the years, 
whether we like it or not. 

Prewar, in this country at least, the 
Output of the electronics industry con- 
sisted mainly of radio broadcast receiv- 
ers, using from four to six valves. 
Though the sets varied a good deal in 
shape and size, the internal circuitry fol- 
lowed fairly common coriventions and, 
by modern standards, was not very im- 
posing in either quantity or complexity. 

These prewar receivers, plus any other 
items, were built in the only way the 
industry then knew—by hand assembly, 
hand wiring and subsequent individual 
inspection and testing. 

There were many primitive aspects to 
the exercise, as those will remember who 
worked through it. There was a floating 
population of assemblers arid wirets, who 
worked hard during the winter to pro- 


CHOOSE THE BEST—IT COSTS NO MORE 


0. T. LEMPRIERE & CO, LIMITED. Head Office: 27-41 Bowden Street, Alexandria, N.S.W. 
and at Melbourne « Brisbane » Adelaide o Perth 
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WORLD FAMOUS 


POLYPAKS 
1 Dollar (10/-) 


Famous 1!-dollar paks — brand new 

— no “rubbish.” Ideal for amateurs, 

beginners. servicemen, enthusiasts. 

1. 30 carbon resistors, asst. 
and | watt. presets too. 
(10/), 

. 20 asst. capacitors. 5 each paper, 
plastic, mica, ceramic. 1 dollar 
(10/). 

. 20 silver mica capacitors, inc. 5 
per cent values. 1 dollar (10/). 

. 20 styroseal plastic capacitors, 20 
per cent and 10 per cent. 1 dollar 
(10/), 

Guaranteed Af quality. Popular 

brands. | pak, postage Sd; 3 paks, 

post free. 


t watt 
1 dollar 


TRANSISTOR RADIO 
COMPONENTS — Matched 


Speaker — 214in 8 ohm. 17/ ($1.70) 
2 Gang Condenser 

W/Knob. 21/ ($2.10) 
Aerial Coil and Rod 7/6 = (75¢) 
Osc. Coil 9/ (90¢) 
Output Transformer 16/6 ($1.65) 
Interstage Transformer 13/6 ($1.35) 
Volume Control 

W/Switch and Knob —_ 9/ 


I.F, Transformer — 
37/6 ($3.75) 


set of 3 
Printed Circuit 12/ ($1.20) 
($3.00) 


(90c) 


Cabinet C/W Carrying 
Case and Earplug 30/ 
Post Free 


SCREWDRIVER SETS 


6 Items include 1/8in, 1/6in, 1/Sin, 
iin, 1/3in Stumpy and 1/Sin Philips. 
8/9 (88c) 

Post Free 


Made from Hardened and Tempered 
Steel with Plastic Handles. 


PICK-UP CARTRIDGES 


Monaural with Sapphire L.P. and 
Standard Stylit. 
19/11 ($1.99) 


Plus Pack and Post 6d (Sc) 


eg wl ay 


220 PARK ST., STH. MELB., VIC. 


CRYSTAL DIODE RADIOS 


Boxed with Earplug and Aerial Lead. 


19/11 ($1.99) 
Plus Pack and Post 6d (Sc) 


RECORDING TAPES 
Plastic Base Good Quality 


Jin 1800° 42/6 ($4.25) 
3in 400° 16/6 ($1.65) 
Post Free 


CRYSTAL LAPEL 
MICROPHONES 
Complete with Lead and Plug. 
12/6 ($1.25) 
POST. EREE 


100 PF Tuning Condensers 
17 Plates, Stand tin Shaft. 


T/Sxsl 180) 
POST FREE 


| WARBURTON FRANKI 
PRE XMAS BARGAINS 


SIGNAL GENERATORS 
Famous Leader LSG-11 


cate 


£15 ($30) ine. Tax & Freight 
The LEADER LSG-I1 is a general 
purpose signal generator having fea- 
tures which make it most useful in 
testing, checking and experimenting 
with radio and audio frequency cir- 
cuits. Calibration accuracy is plus 
minuk 1% below 30Mc and plus 
minus 3% to 390Mc. This feature 
permits easy alignment and checking 
of tuned circuits, IF amplifiers, etc. 
Wide frequency range: 120 Ke to 
300 Mc, Stable Colpitts oscillator with 
buffer stage. Two audio modulation 
frequencies. Provision for quartz cry- 
stal. Clear scales for frequency cali- 


bration. Compact and rugged con- 
struction. Attractive heavy steel cabi- 
net. 

Specifications: 


Frequency Ranre 

120KC-130Mc on 
Calibrated Harmonics 
R. F. Output 


fundamentals 
120-390Mce 
0-100, O000uUV, Jadjustable (120Ke-38Me) 
Modulation Frequencies. 
400 and 1,.000¢ps, ALP. 


Output adjustable 
Crystal Oscillator IMc to SMe 
Tube Complement 1-12BH7 1-6ARS 
Accessory {-7Sohm Cable 
Power Supply 


AC 50.60 cjs:) 100V. 11SVY or 230V as 
Specified: t3VA approx. 
Size and Weight 
2775 YX OTE Sent) 2275 
ke (6.11b) 1094" x 742" #7414") 


none sags 


@ Please include postage or freight with all orders 
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PHILIPS ELECTRONIC 
ENGINEER ASSEMBLY KITS 


KIT No, EE8 
PARTS FOR 8 PROJECTS. Mors 
Code Practice Set. Gramophone Am- 
plifier, 1-Transistor Radio, 
Indicator, Traffic Beacon, Burglar 
Trap, 2-Transistor Radio, Automatic 


Night Light. £9.19.6 ($19.95) 


KIT No. EE20 

PARTS FOR 20 PROJECTS. All the 
above plus: Electronic Organ, Audio 
Amplifier, Intercom., Bi-Ampli Am- 
plifier, Detective’s Ear, Pilfering 
Alarms, Push-Pull Amplifier, Univer- 
sal Test Circuit, Morse Code Trainer, 
Time Switch, 3-Transistor Radio. 


Acoustic Relay. £14.19.6 ($29.95) 


KIT No. EE8/20 
COMPLEMENTARY KIT. When 
added to EE8 equals EE20. 
£6.19.6 ($13.95) 
Plus Pack and Post 1/ (10¢) 


MAGNOVOX SPEAKERS 


All Models Available from Stock — 
Write or call for Data Sheet. 
HF5SIC Tweeter — 7.5 or 15 Ohm 


§2/ ($ 5.20) 
6WR 7.5 or 15 Ohm 
£6/11/6 ($13.15) 


m 
£7/2/6 ($14.25) 
12WR 2.7 or 15 Ohm 
£7/12/6 ($15.25) 
POST FREE 


8WR 2.7 or 15 Oh 


CAPACITOR 
SUBSTITUTION BOXES 

9 Values from 100 P.F. to .22 MFD 
selected by Rotary Switch. Leads and 
Clips supplied, 30/- ($3) 
POST FREE 


@ TRADE ALSO SUPPLIED 


WIF/2 


Moisture. 


vide for the summer slack-off that would 
inevitably follow. There wasn’t too much 
argument about awards and working 
conditions—at least not in terms that 
made man-hours prohibitively costly. 
When manufacturers needed to turn out 
more receivers, they simply put on more 
process workers—temporarily! 


The primitive conditions were often 
| reflected in the quality of the workman- 
ship. While there were good assemblers, 
| there were lots of others who persistently 
i tightened things too much or not enough. 


There were wirers who made more 
than their share of “dry” solder joints: 
others who made very “wet” joints by 
} using too much flux or the wrong kind 
¥ of flux, leaving a residue in hidden 
crevices to corrode adjacent metal or 
provide a breakdown path some time 
later. 

_ There were the lead-stretchers, the pig- 
| tail twisters, the strand cutters and so 
on, each building his own individual 
faults into the receivers that passed 
through his hands. 


Components, too, had more than their 
fair share of built-in faults due, as often 
as not, to manufacturers’ failure to 
appreciate the insidious effects of chemi- 
cal impurities. 

Naturally enough, those whose job it 
# was to maintain reliability did their. 
#| best to anticipate or intercept both 
} operator and component faults but, if 
their efforts kept the failure rate to a 
practical figure, it was partly due to 
the relatiely few components and wires 
involved and the relatively simple matter 
of providing service when things did go 
wrong. 

When factories switched to wartime 
production, a new set of circumstances 
arose. The floating population of pro- 
§ cess workers disappeared, circuit com- 
plexities began to multiply, field condi- 
tions became far more onerous and the 
pressure was on to cut the failure rate 
drastically. Many components and prac- 
tices which seemed almost traditional 
were shown to be undesirable and the 
search was on in earnest for compon- 
ents and techniques which would yield 
greater uniformity and reliability. 


POST-WAR PERIOD 


The lessons learned during the war 
paid off in the following years when 
manufacturers faced up to the produc- 
tion of television receivers. The position 
would have been quite untenable had 
the potential causes of failure in prewar 
radio receivers simply been transferred 
into television and multinlied in the ratio 
of the parts and connections involved. 


As it was, the position proved to be 
bad enough and manufacturers in this 
country and overseas alike have since 
been involved in a constant struggle to 
achieve improved reliability while, at the 
same time, keeping their prices at com- 
petitive levels. 

One result of this has been a gradual 
shift from bad methods and the “human 
error” element to mechanisatien. 


The printed wiring board represented 
a giant stride in this direction because, 
at one stroke, it virtually eliminated wir- 
ing errors, made possible automatic and 
critically controlled soldering, took care 
of assembly problems as a_ bonus, and 
facilitated jig testing of sub-assemblies. 

To be sure, printed boards have 
themselves had their share of troubles 
but all of these are accessible to im- 


Sait 


1 : ALY to «aia? 
: bash po 
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proved techniques and firmer quality 
control. 

The printed board approach is espec- 
ially attractive in transistorised equip- 
ment, with the elimination of friction 
fit sockets. 

There is little doubt that the modern 
transistor portable owes its small size 
and relative cheapness to printed wiring 
and mechanised production and_ the 


A technician at 
Litton Industries’ 
Advanced Circuit- 
ty division, in 
Missouri, inspects 
what is probably 
the largest print- 
ed wiring board in } 
current production. 
One-sixteenth of 
an inch thick and 
printed on bath 
sides, the board is 
nearly four feet 
long. The boards 
are designed for 
use in electronic 
organs. 


very popularity of these sets rather begs 
the question as to whether particular 
individuals like the way they are built. 

The module concept is a further step 
but it is really nothing new. After all, 
the dual-wave brackets, which were 
commonplace even before the war, were 


really modules, separately assembled, 
wired and tested—even if by hand 
methods. 


And every TV turret and TY IF strip 
is likewise a module. 

What is happening now is simply that 
more “chunks” of circuitry are being 
separated and made the subject of indi- 
vidual mechanised production and test- 
ing. The reasons behind this move are 
practicability, uniformity, reliability and 
economy. 

And these add up to pretty powerful 
arguments! 

Micromodules have come about as a 
natural extension of this thinking and 
as the result of certain other very 
powerful influences—notably the need to 
pack more involved circuitry into an 
absolute minimum of space in aircraft, 
missiles and space vehicles and, on the 
ground, into computer-type equipments 
of one Kind or another. 


As matters are turning out, manufac- 
turers who have learned to cope with 
the microscopic dimensions of  transis- 
tors now find that they can, with equal 
facility, turn out complete pieces of cir- 
cuitry including resistors and capacitors, 
as well as diodes and transistors, on 
microscopic “chips” of semiconductor 
material. The fantastic detail in minia- 
ture is best illustrated by examining this 
month’s front cover. 

No less important than the diminutive 
size of these micromodules is the 
fact that they promise to be more re- 
liable and, in the Jong run, cheaper than 
equivalent pieces of circuitry mass- 
produced by other means. 

For military and space applications 
micromodules are a must if “progress” 
is not to be impeded. 

For computer and certain other appli- 
cations, where large numbers of stan- 


ELECTRONICS Australia, November, 1965 


dardised circuit groups are required, the 
module concept has special advantages 
and micromodules have a further attrac- 
tion. 
For mass-produced “entertainment” 
units, printed wiring boards and sub- 
assemblies offer important advantages. 
More advanced modules and micro- 


modules may find application later. 
In fact, considering the number of 


other items one sees with printed boards 
and modules—test equipment and even 
do-it-yourself projects—it is hard to 
avoid the conclusion that “the good, old- 
fashioned way of doing things” is very 
much in the decline. 

One thing is fairly cettain, however. 
Manufacturers usually don’t elect to use 
particular techniques for the mere fun 
of it. If they use printed boards, mod- 
ules or micromodules, there is usually a 
very good reason for so doing. 

And, in the cases where they—or we 
—prefer the conventional approach, 
there jis usually good reason. likewise. 
to do so. 


TE KNI : 
-CALS” 


Technical Transfers 


FOR PROFESSIONALLY MARKING AND 
THTLING INDUSTRIAL, SCIENTIFIC AND 
AMATEUR EQUIPMENT 
By using Tekni-Cals it is easy to pro- 
duce factory- finish markings and titles 


on your prototype and home-built equip- 
ment at low cost, without the aid of 


special devices. 
Tekni-Cals are suppliéd in book form, 
each book covering a particular subject: 


Audio, Hi Fidelity, Transmitters, Re- 
celvers, Instruments, Oscilloscopes, 
V.T.V.M. and Decade Boxes, Workshop 

A e 
and Dial Sets. 


Write TODAY for a Free Catalogue. 


em ae) ae CUT AND MAIL © 22% sm mm 


Electronic Supplies, 


Box 417, P.O., Crown St.. Sydney, N.S.W. 


NAME 
ADDRESS 
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& .' WE IMPORT DIRECT FROM U.S.A. . . 
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no retailer margin, so we can offer 
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DISCOUNT — 


t 


This is not a “cheap” tape, in fact if sold = 4 
through normal retail outlets the Triton | 
QUALITY TAPE would sell for a higher 
price than you normally pay for others. Ne 
In the U.S.A., Triton tape sells for a little eo 
more than the two most popular high- -. 7 
quality brands; in Australia you can buy i 
it direct from us for HALF THE PRICE i 
ia OF LOCAL TAPES! ie 
ah ; a P ri : 5 in 
magnetic recording tape | Triton is the finest magnetic recording o 
in tape ever produced. ae 
It is the finést long-lasting, non-abrasive ea 
High Performance Coatings pare. ey pees SEE A bac in be 
: ° bla a igh-fidelity mono and stereophonic i 
at a Genuine 50% Discount recording to the most professional stan- han 
REEL dards and for the home enthusiast. E 
DESCRIPTION | SIZE |LENGTH| LIST PRICE | NETT PRICE 50% discount available only by mail d 
fares ores Paes TER Tae FT PaTG order. Tapés sent C.O.D. if you wish. 
“Standard play| 3” | goo’ | 27/6 $2.75'| 19/9 $1.38" All mail orders 
andard Play Mt , x - 
Crimson Seal | 53” | 900’ | 39/- $3.90 | 19/6 $1.95 GRITON TAPE CG, BOX 65, FORESTVILLE, N.S.W. 
q paedet cc aeiee ep oon ea SYDNEY: ROOM 16, 3rd FLOOR, 324 PITT STREET. 
Pau live aa Bic le aapon tl Ba ekog eile MELBOURNE: ROOM 8, 3rd FLOOR, 247 COLLINS 
Blué Seal 7” | 1800’ | 69/+ $6.90 | 34/6 $3.45 SE eee nee ee 
r -— eo oe oe ow ae oe nn ee ee ee ee ee | -——— oe ee oe oe 
MYLAR 1 mil. hy 225’ 12/+ $1.20 | 6/-  60c ! Send for FREE 16-page booklet 
Long Play 5” 900’ 45/~ $4.50 | 22/6 $2.25 ' “How to maké quality tape recordings in your home” 
Orange Seal 53 | 1200’ | 63/~ $6.30 | 31/6 $3.15 | TRITON TAPE CO., BOX 65, FORESTVILLE, N.S.W. 
beieeaii" AND u, SAREE oe Pes See BS ore) SPN ae Ee Se TE i] 
MYLAR .5 mil. | 3” goo’ | 18/6 $1.85 | 9/3 92 7 fame and address 
ud Tensilized 5 | 1200’ | 62/+ $6.20 | 31/— $3.10 i 
Super Play 53” | 1800’ | 84/6 $8.45 | 42/3 $4.22 i 
Purple Seal vy 3000’ |124/— $12.40 | 62/— $6.20 ; 7 OA x“ qx 
TRIPLE PLAY ri 3600’ | 150/+ $15.00 | 75/- $7.50 {ieeoies) Sombre 
Tensilized Mylar i 
; : i 
POSTAGE: 3”, 6d.; 5” and 53”, 1/-; 7”, 2/- ! make of recorder 
1 
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ELECTRONIC MUSIC 


New electronic techniques add new and 
different dimensions to the art of 
musical composition. They challenge 
listeners, as well as composers. 


ey eighteenth-century Europe, the tools 
a court composer needed were rela- 
tively simple: quill, paper, harpsichord, 
and a knowledge of harmony and 
counterpoint. Now, two centuries later, 
life has become more complicated for 
the creative musician, eee the com- 

er of electrdnic music. The tools of 
is trade are amplifiers, tape recorders, 
electrostatic ldudspeakers, oscillators, 
filters, sine-wave and square-wave gen- 
erators, toggle switches, and an engi- 
neer’s know-how. 

As the last third of the twentieth 
century gets urider way, the electronic 
composer (this term will be used 
repeatedly, despite the fact that blood— 
not alternating current—courses through 
the composer’s veins) has virtually un- 
limited horizons of sound to explore. 
Like Relay and Use! electronic 
music belongs to the here and now. 


Electronic music may be defined as 
music composed on magnetic tape for 

rformance through loudspeakers, either 
in the concert hall or at home. Like 
it or not, this new art form makes it 
possible for a music lover to go to a 
concert and see nothing but the rest 
of the audience, the ushers, and two 
lonely loudspeakers on a stage that on 
another night might accommodate from 
one to 100 performers. 

Some composers try to overcome this 
dehumanising effect by combining tape 
music with live performance. 

The first thing that must be made 
clear about electronic music is that it 
is not an isolated or singular attitude 
or style of music intended for special 
uses, places, or, audiences. It is, tather, 


|. a revolution of immense portent that 


is concerned with the fundamentals of 
music itself—pitch, tone, rhythm, timbre. 
It is a new medium that is available 
to any composer. 

Another thing that must be made clear 
about electronic music is that if is not 
designed to reproduce of imitate the 
past. Electronic music speaks out in its 
own way and With new materials and 
structures. 

As composef Milton Babbitt, of 
Princeton University, puts it, electronic 
. music makes it possible for the com- 
poser to begin at the very beginning 
and to control every aspect of the 
creative process from Original concept 
ts the final shaping of the musical work 
of art. 


Miss 


es: tak . * oe x pee 


gineer and trained musician, who 

lives in Fairseat, Kent, England, dis- 

plays her “tools of trade’ as a 

modern composer. Sounds on tape are 

selected, modified and mixed, “‘like 
en artist mixing paint.’’ 


. | 
AN 
i‘ 


In this console, in the B.B.C.’s 
Radiophonic Workshop, “raw elemen- 
tal sounds’’ are manipulated on to 
composite tapes, which then provide 
the background for B.B.C. radio and 
television productions. 
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Daphne brea, a trained “ighe. 


To the electronic composer, the pre- 
determined sounds of the conventional 
orchestra — strings, brass, woodwinds, 
percussion — are limiting and frustrat- 
ing. He uses them, of course, but he 
is also able to escape their confines 
when. he wishes, just as Alexander 
Calder, the father of the mobile, was 
able to free himself from the limitations 
of immobile sculpture. The electronic 
composer must virtually compose each 
individual sound. 


The introduction of electronic music 
does not mean that in the near future 


symphonies by Beethoven or Tchai- 
kovsky will be discarded. 
Richard Rodgers, Samuel Barber, 


Aaron Copland, Dmitri Shostakovitch, 
and Benjamin Britten are not going to 
abandon their characteristic styles of 
composition. The orchestras and the 
opera companies are not going to close 
down. 

The machine will not become king. 


However, it is most likely that audi- 
ences wil] hear an increasing amount 
of music that is either partially or 
entirely electronic in origin. To some 
listeners, electronic music now seems 
merely a whoosh, a beep, a bloop, and 
a hum — no more musical than the 
sounds emanating from the radio shack 
at the nearest airport. Admittedly, a lot 
of electronic music is inferior stuff, 
worth no more artistically than the 
Morse code. But much of it is valuable 
and has a flair, coherence, and pro- 
fundity all its own. 

It may not be long before the works 
of Beethoven, Tchaikovsky, Copland, 
Shostakovitch, and other traditional com- 
posers will be presented in conjunction 
with the works of such leading elec- 
tronic composers as Karlheinz Stock- 
hausen, Edgar Varese, Babbitt, Vladimir 
Ussachevsky, Otto Luening, and Luciano 
Berio. In some musical centres of the 
world this is already fact, not mere 
prediction. 

Will this present an insurmountable 
problem for the twentieth-century _lis- 
tener? It shouldn’t. Even the most casual 
music lover will go to a concert and 
hear music of the eighteenth, nineteeth 
and twentieth centuries in one sitting 
and think nothing of it. It matters not 
to him that Mozart turned his back on 
the batoque style of Bach, or that 
Wagner and Debussy many years later 
had to chart new paths as well, each 
in his own way. The twentieth-century 
listener takes them all in one gulp and 
loves it — because of familiarity. 


The difficulty lies in developing that 
familiarity. It is primarily a question of 
attitude, as Jacques Barfzun, author, 
critic, and Columbia University Provost 
and Dean of Faculties, remarked to an 
audience attending a concert of new 
electronic music produced at _ the 
Columbia-Princeton Electronic Music 
Centre in New York: 

“What then is the decent, reasonable 
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Built-in MW Stereo circuits bring you new simplicity 


and convenience in MW Stereo broadcast listening. 
There’s RIAA compensated phono input for magnetic 
cartridge. plus inputs for crystal or ceramic cartridge 


and stereo tape recorder or other program source 


Model W-26 (24 WATTS) 

@ OUTPUT POWER: 24 Watts total Music Power, 12 Watts per channel 
(IHF Standard at 1° harmonic distortion) 

MW 1, 2; 10 microvolts 1000 kc SW; 30 microvolts 
7Mc (input required for SN 10 db) 

@ SPECIAL CIRCUITS: Loudness Control, High Filter, Tape Monitor. 

@ DIMENSIONS : Width 17-11 16”, Height 5-13 16”, Depth 14”. 

@ NET WEIGHT : 29 Lbs. 


@ USABLE SENSITIVITY : 


SOLID STATE INTEGRATED STEREO 
AMPLIFIER Model TK-400E (9 WATTS) 


Silicon Power Transistor 


@ OUTPUT: 90 Watts total music power (IHF 
Standard) or 45 Watts per channel. 32 Watts 
RMS power per channel. 

@ TRANSISTORS & DIODES; 21 Transistors, 5 Silicon 
diodes, 2 Germanium diodes. 

@ DAMPING FACTOR: 20 0.3% at 25 Watts 
(1000 cps) 1% at 40 Watts (1000 cps). 

@ EQUALIZER: RIAA (Phono), NARTB (Tape). 


@ DIMENSIONS: Width 15% ins., Height 5% ins., 
Depth 124 ins. 


@ NET WEIGHT: 27 Ibs. 


MANUFACTURED BY TRIO CORPORATION 
13 MITAKE-CHO, SHIBUYA-KU, TOKYO, JAPAN 


———-U. 8. A. BRAND—— 


KENWOOD, 


the sound 
approach 
to quality 


WMS RAR APROPOS 2ST eR MBDA PR A: 
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MW-MW-SW STEREO TUNER AMPLIFIER Model W-26 
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attitude to adopt? Very simple: make 
the assumption, first, that the old style 
_— whatever it is — has exhausted its 
possibilities and can only offer repetition 
| of trivial variations of the familiar 
| masterpieces. I do not suggest that you 
|. should be convinced that your favourite 
| music is obsolete. I invite you to assume 
| that it may be: for by trying to think 
| that it is, as the new composer has 
i} obviously done, you will begin to dis- 
| cover what he is up to.” 
The principal obstacle to the progress 


of electronic music at the present time 


is that most major commercial concert 
i halls are inadequately equipped to pre- 
sent the considerable repertory of elec- 
tronic music that already exists, much 
i of it on four-track tapes. For example, 
} ‘the majority of these halls have either 
| inferior tape recorders or no_ tape 
) recorders at all. 

| The young, knowledgeable audiences 
| that are willing to travel to out-of-the- 
way locations to hear the latest 
electronic-music creations are, of course, 
| smaller and less influential than audi- 
) ences at conventional concerts, but elec- 
tronic composers are confident their day 
will come. 

Proof of the advance of electronic 
music is everywhere to be seen. One 
prominent instance, of course, is the 
existence of the Columbia - Princeton 
Electronic Music Centre itself, estab- 
lished in 1959 with the aid of a 
200,000-dollar grant from the Rocke- 
feller Foundation. Its three studios 
operate round the clock at full capacity, 
turning out new music, performing and 
recording it, accomplishing some very 
important and exciting experiments in 
the electronic medium, and bringing new 
laurels to the Ivy League for its role 
in educating the young. —~ 

One of these studios houses the 
250,000-dollar RCA Electronic Music 
Synthesizer, which was developed prim- 
arily as a research tool, but is now 
one of the most vital pieces of equip- 
| ment in the whole sphere of electronic 
} music. 

The Columbia-Princeton Centre, with 
its many panels of futuristic electronic 
equipment, has a strong resemblance to 
the space-age control centres at Cape 
Kennedy, Florida. It is located in a 
gloomy, white, four-storey converted 
milk plant by the Hudson River on 
West 125th Street in Manhattan, which 
the Centre shares with the Columbia 
University Chemical Engineering 
Reseatch Laboratories. 

The directors of the Electronic Music 
Centre are Ussachevsky and Luening, 
representing Columbia, and Babbitt and 
Roger Sessions, representing Princeton. 

The Rockefeller grant has expired, 
and the Centre’s operations are now 
financed by both universities. Guest 
composers, fellowship and_ enrolled 
students at both schools, and some 
faculty members use the Centre. But 
its capacities are not unlimited. As 
Babbitt says: “Three composers are now 
using the Synthesizer, and that’s too 


existence of the Columbia- 
Princeton Centre is only one proof of 
the progress of electronic music. Abroad, 
there are electronic-music studios in such 
diverse locations as Cologne, Tokyo and 
Milan. There is a definite audience for 
electronic music on records. 

The Phillips Petroleum Company com- 
missioned Varese to write his “Poeme 
Electronique” for performance over 400 


loudspeakers inside the company’s Le 
Corbusier-designed pavilion at the 
Brussels World’s Fair in 1958. Ussa- 
chevsky wrote what was probably the 
first all-electronic music score for the 
Sartre film “No Exit.” The New York 
City Ballet presented a ballet entitled 
“Electronics” with choreography by 
George Balanchine and an _ electronic 
score by Remi Gassmann. 

The New York Philharmonic’s pre- 
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Teken in 1955, 
this now histeric — 
picture shows Mr —7~ 
Herbert Belar 
(foreground) end 
Dr Harry F. Olson 
at the controls of 
RCA‘s _Electron- 
ic Music Syn- 
thesizer,. This 
equipment was 
us to uce 
the early RCA 
LP dise of synthe- © 
sised sound, in- — 
cluding several 
solo and group in- 
strumental items 
and an example 
of synthesised 
human voice. 


cedent-shattering and controversial 
avant-garde festival in 1964 included 
electronic music, though hardly at its 
best. The Music Critics’ Circle of New 
York in 1964 cited electronic composi- 
tions for the first time in its history. 
And dancer-choreographer Alwin Niko- 
lais even borrows Ussachevsky’s studio 
to compose electronic scores for his 
avant-garde dance events at the Henry 
Street Playhouse in Manhattan. 

Many composers and critics believe 
electronic music has established itself 
as part of the cultural community and 
is definitely here to stay. This does not 
mean that its advocates are pressing for 
a musical coup d’etat. 

“We're not interested in supplanting 
anything or anybody,” says Babbitt. 
“We're interested in supplementing what 
already exists.” 

Says Ussachevsky: “Like any other 
composer, the composer of ‘electronic 
music is still faced with the eternal 
problem of finding that magic ratio 
between colour, duration, and rhythm 
that makes a given piece of music great. 
But the opportunity to find out new 
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things about music’s fundamentals is the 
‘why’ of electronic music. We now have 
complete freedom of rhythmic oppor- 
tunity, and new, previously non-existent 
timbres. Certainly, these are advantages 
that should be of interest to any com- 
poser. As the novelty wears off, and it 
is beginning to, we are going to have 
more and more responsibility to produce 
better and better music that will endure.” 

Divergent styles and attitudes are 


represented at the Columbia-Princeton 
Centre. Babbitt, the most prominent 
figure to use the RCA. Synthesizer and 
one of the composers cited last year by 
the Music Critics’ Circle, is a pitch 
composer and organises his compositions 
around the 12-tone principle (pioneered 
by Arnold Schoenberg) he: formerly 
employed as an instrumental composer. 

Others, like Ussachevsky, put stress 
on colour and timbre. In addition to 
using electronically produced sounds, 
they work with tape recordings of real 
(or concrete) sounds that can be manipu- 
lated. These are primary inter¢sts and 
do not mean that Babbitt is not con- 
cerned with colour or Ussachevsky with 
pitch. 

Babbitt once taught mathematics, but 
he is understandably annoyed at any 
suggestion. that his music is mathe- 
matical or that he composes by formula. 
Actually, he composes by ear. With the 
RCA Synthesizer, he can test a com- 
position as he goes along, and if he 
does not like what he hears he can 
erase it. This offers obvious advantages. 
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We've" a wide range of small ceramic 
insulators for the equipment construc- 
tor! These are manufactured for lasting 
send now for your copy 


‘Phone 49-1017. 
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SONY-O-MATIC 2-SPEED, 2 TRACK 
ALL TRANSISTOR TAPE RECORDER TC123 


ONLY 29 GUINEAS 


Three controls only —as easy as 
1-2-3. Exclusive SONY-O-MATIC 
No need 


adjustment, 


recording level-control. 
of recording level 

All transistor, quick starting am- 
plifier. Dual track recording and 
play back—60 minutes of record- 
ing. Compact, light: 4lbs. Two- 
tape speed: 9.5 and 4.75¢m/s, 


3" reel capacity, monitor output 
for earphone monitoring, fast 
pocket for 
storage, lid, and 
carrying handle for easy port- 
ability. Attractive two tone de- 
sign. Complete with SONY 


dynamic recording 


forward control, 


microphone 


microphone, 
tape and reel. 


SONY 


RESEARCH MAKES THE DIFFERENCE 


FOR TRADE INQUIRIES 


JACOBY, MITCHELL & CO. PTY. LTD. 


N.S.W. vic, 
469-475 Kent 15 Abbotsford St. 
St. SYDNEY NTH. MELB. 

26-2651 30-2491 
S.A. TAS. 
Farley & Fahy K. W. McCulloch 
Ltd. P/L 
77 Wright St. 109 York St. 
ADELAIDE LAUNCESTON 
51-5117 2-5322 


N.S.W. QLD 
E. Cupit P/L, T. H. Martin P/L 
16 Wood St., 35 Charlotte St. 
NEWCASTLE. BRISBANE 
61-4776 2-1785 
A:C.le 
W.A. H. C. Daynes 


C. Liddelow & Co. 
59 Midgley St. 
RIVERVALE 


6-2305 


(Radiovision P/L) 
75 Investigator St. 
RED HILL 
9-4554 
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Reproduced here is a page from the score of Karlheinz 
Stockhausen’s “Electronic Study Two.” The heavy con- 
| centration of horizontal lines at the top half of the score 
| . represents pitch, or frequencies per second. The pitch range 
is 100 to 17,200 cycles, the lowest represented by the 
bottom parallel line at the middle of the score and the high- 
_est by the top line. The shaded portions indicate overlap- 
ping note mixtures. The horiontal lines at the bottom 
represent the volume, or decibel range. The highest parallel 
line is the loudest, and the lowest line the softest. It should 


: 


i 


| 
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be noted that the shapes in the volume group correspond 
horizontally to the shapes in the pitch group. The descend- 
ing lines leading away from the jagged points show that 
the volume of the sourid is decreased almost as soon as it 
is produced. Between the pitch and volume groups are 
two parallel lines representing duration of the musical 
notes. These durations, indicated in centimetres, also cor- 
respond horizontally to the shapes of the pitch and volume 


| Synthesizer is not transistorised and its 
i} valves take time to Warm up. 

“But it is a remarkable machine, and 
i we know it can do anything in the 
i) world,” says Babbitt. “The only limita- 
| tion upon it is our knowledge of the 
analytical components of sound. You tell 
me what the components of a violin 
| passage are, and I will reproduce it with 
; the Synthesizer. But no one has yet 
analysed violin souhd to that degree. 

“We've discovered that we know very 
little about how we hear. And in our 
efforts to get back to the fundamentals 
of sound, we are asking ourselves 
important questions. What are the limits 
of audibility? Can the éar be trained 
beyond certain thresholds? 

“We know for cértain that we caf 
play passages too fast for the ear to 
hear, and we know that we can fool 
the ear about such tatters as duration. 
We also know that the ear can hear 
certain trills with absolute clarity, and 
yet these trills are so fast that they 
cannot be duplicated by the best singers 
or instrumentalists. 

“We've discovered that there is a vast 
difference in sound _ characteristics 
between the opening fraction of a second 
of any sound — known as the attack 
characteristic — and what follows. 

“Ussachevsky and I once heard a 
violin sound that had been shorn of its 
attack, and we mistook it for an oboe. 
But the attack characteristic is only oné 
of an array of sound behaviour patterns 
that determine what we heat—like the 
factor we call the sound’s envelope, that 
_ is, the sound’s rise and fall characteristic, 
or the shape of the sound’s volume as 
_ the sound comes on. The envelope can 


groups. Universal Edition, Ltd., published the score in 
1956. 
actually determine timbre. Knowledge return for all this, the listener will be 


like this is profoundly important to us.” 


All of this obviously makes musical 
composition a complicated business. 
Some composers, such as Stockhausen, 
use graph paper to record their works 
of aft. And a disciple of his is said 
to have spent close to a year writing 
down “Kontakte”—after Stockhausen had 
composed it on tape. 


In the United States, the Patent Office 
demands that all music must be sub- 
mitted on regular music paper with 
regular musical notation. This is difficult 
for electronic composérs to do, because 
the new electronic scores have left con- 
ventional notation far behind. 


For example, the score for “Stereo 
Electronic Music No. 1,” by Bulent Arel, 
of Istanbul, Turkey, has five separate 
sets of instructions: 1. “The pitch ele- 
ment,” 2. “The noise element,” 3.“Dura- 
tion independent of reverberation or 
feedback,” 4. “Amplittide wave,” and 5. 
“Time in seconds.” They are written 
down on conventional music paper all 
right, but obviously bécause of tradition 
only. 

What it all means from the composer’s 
point of view is that rich, new natural 
resources of sound await him, and that 
complex and exciting ways of using 
them are at his fingertips. From the 
other side of the footlights, it means 
that the listener is going to have to do 
some hard listening and allow himself 
to be exposed to the new music. 

This is not a new phenomenon; for 
generations, audiences have had to get 
used to new composers, many of whom 
ultimately became world famous. In 
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entitled to enjoy the good music and 
reject the mediocre when it is performed. 
In any age, the only enduring charac- 
teristic is genius. 

Is there any Validity in the fear that 
the individual is going to wake up one 
morning and find that he no_ longer 
counts for anything, that automation has 
taken over? On this subject, Dean 
Barzun says: 

“Most people of artistic tastes share 
the widespread distrust and dislike of 
machinery and argue that anything pre- 
tending to be art cannot come out of a 
machine: art is the human product par 
excellence, and electronic music, born 
of intricate circuits and the oscillations 
of particles generated by Con Edison, 
is a contradiction in terms. 


“Here again the answer is simple: the 
moment man ceased to make music with 
his voice alone, the art became machine- 
ridden. Orpheus’? lyre was a machine, 
a symphony orchestra is a regular fac- 
tory for making artificial sounds, and 
a piano is the mast appalling contrivance 
of levers and wires this side of the 
steam engine.” 

How did it come about, this revolution 
in musical composition? Well, electronic 
or mechanical equipment is really noth- 
ing new in music. The musical history 
books are full of mechanical or elec- 
tronic gadgets of unbelievable variety, 
ingenuity, and, often, impractibility. 

One of the most intriguing of these 
was the Theremin, named after the 
Russian scientist, Leon Theremin, who 
invented it in the mid-1920s. It consisted 
primarily of two oscillators and a loud- 
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CLASSIC TAPE RECORDERS 


SALES AND SERVICE PHONE 79-2618 


PLEASE NOTE OUR NEW ADDRESS FOR 
93B LIVERPOOL ROAD, suMMeER HiLL APE RECORDERS ONLY 


MODEL | MODEL TR7 ij" 


TR5 | FREQUENCY RESPONSE /@yo™ > 
fe | 30—18,000 c.p.s. at | - ateatineaeaentaraen 
3 speed 7" spools TiS ps ESI 
digital counter 2 30—12,000 c.p.s. ot fF - nem 
track model. 32 i.p.s. | ai 5 itanseons ere 
£46/10/ + of — 3DB 
80-—5,000 c.p.s. at 
4 track 17/8 ips. 
£49/15/ + of — SDB. 
Latest 4-track Michigan 
FULLY GUARANTEED. TAPE, MIC. INCLUDED heads: 


LOOK AND COMPARE 
@ BUILT in MIXER, a must @ Fast forward and rewind. 


Price includes: Tape, empty spool, dynamic mic., handbook. 


Price: 4-track £83/15/-, 2-track £74/10/-. 
LOOK AT THE FEATURES 
| 
| 


for film enthusiasts. @ Provision for Mic. and @ P.A. facilities. @ Zin. spools with lid on. 
@ 2 speakers, for extended Radio P.U. input ext. spea- @ Magic eye leve! indicator. @ Dimensions (with lid). 16 x 
bass response. kers and ext. Amp. @ Signal/noise better than 43DB. 17 x |3in. 
@ Superimposing. @ Tone Control. @ Superimposing switch. @ Separate treble and bass. 
@ Monitoring. @ Wow and flutter better @ Piano key controls. @ 3 motors (beltless system). 
@ 3W output. than .180 at 7'/2"'. e& Pause button. (Foot control @ wer ahd flutter .150/, at 
@ Response 40—14,000 c.p.s. @ Weight !9b. optional extra). 7'/2 
@ Magic eye level indicator. @ Space for 3rd head. @ Digita! counter. e Weight: “30!b. 


MODEL Now available in Stereo—Price £135 © wit’ ses wie Faeo. REsronse: 


@ 4-track mono operation. 


TRE Including 2-dynamic mics., 2-I2in speakers in portable carrying @ 2 meter level indicators. | 40-12,000 c.p.s. at 3% i.p.s. 
cases, plus tape and empty spool. i 


BIG OPENING SPECIAL OFFERS 


EVERYTHING FOR THE HI-FI ENTHUSIASTS | 


INSTROL-PLAY MASTER INSTROL-PLAYMASTER 
No, 198 STEREOGRAM Unit No. 4 STEREO 
AMPLIFIER 


A fine basic 9 watt per channel stereo am- 
plifier, described “R.TVY & H.”’ May 1962, 
High performance at moderate cost. 

Price 

KIT) OF :PARTS) ss 2%i6 

Built and Tested .. .. . 


INSTROL-PLAYMASTER 
No. 106 AMPLIFIER with 


TUNER A truly remarkable stereogram described 
Orivinally described “R.TV & H.’’ December “R.TV & H.” October 1964. 

1963, this outsianding design is a combina- Price 

tion of Unit No. 4, a 9 watts per channel am- KIT OF (PARTS 4.55 ieee er ee OTe 
plifier, and Program Source Tuner. Built and Tested .. £45 5 0 
Price We recommend the Bookshelf System with the 
KEECOR  PARTSs) sie ccs ebm 108, or our No. 700 Cabinet with built-in 
Built ‘tand’: Fested oo reee ae speakers. 


TRANSISTORISED 
IGNITION 


All parts available 
to construct the 
Transistorised Igni- 
tion System (“R 
TV & H.”’ March, 
1964). 
INSTROL-PLAYMASTER TUNER Price: Complete 
THE NEW PROGRAM SOURCE Kit, including coil, 


A wide range tuner with excellent tonal £16/8/6. ROFO 
qualities. “Electronics Australia’? design Ignition Coil only, 
October. 1965. Complete with magic eye £5/7/ ; tortion Icss than 1 p.c. Will suit any type of 
tuning device and suitable for use with most PI ‘ foe amplifier, , 

modern atnplifiers. us 5/ postage. ' ai £9/18/6 (plus 5/ postage) 


Price: Kit of Parts .. .. .. .. £19/10/. When __ ordering, Write, phone or call for full details of any 


Built and Tested .. .. .. £26/10/, ue fav steuinen, Justrol-Playmaster products, 


BROADWAY ELECTRONICS PTY. LTD. 


F.S.& A BANK BUILDING, CNR. BROADWAY & CITY RD, SYDNEY 


(Opp. Grace Bros.) 
Phone: 211-4224, 211-4244, 211-4213 


AKG STEREO 
HEADPHONES 


Amazing, feather light 
(only 402), ‘May be 
worn comfortably for 
hours, Freq. Resp. 30 
to 20.000 c.p.s. flat, with total harmonic dis- 
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‘speaker and was played by moving the 
hands back and forth near a vertical 
rod antenna on the right and a_hori- 
zontal loop antenna on the left. The 
movements of the right hand determined 
pitch, and the left hand governed loud- 
ness. For a time, the Theremin was 
manufactured by RCA. The instrument’s 
essential drawback was that it could not 
go from one pitch to another without 
an intervening glissando. 


Musical Rube Goldbergs popped up 
everywhere. There were even colour 
organs with which performers seated at 
keyboards could project colour patterns 
on screens to accompany chosen pieces 
of music. The clavilux, invented about 
the same time as the Theremin, made 
possible colour recitals without music. 


But the most important precursor of 
electronic music was musique concrete, 
a Parisian flowering of the, late 1940s 
during which composers first began to 
combine in aural montages real sounds 
such as those produced by machines, 
instruments, and voices. And near the 
end of that decade came the introduction 
of magnetic tape recording machines, a 
development that helped to insure the 
future of electronic music. 


In the early 1950s at Columbia Uni- 
versity, Ussachevsky and Luening began 
to experiment with recorded sound and 
tape recorders, and an electronic. studio 
was established. Meanwhile, exciting 
things were taking place at the Acous- 
tical and Electromechanical Research 
Laboratory of the RCA Laboratories at 
Princeton, N.J., under the guidance of 
Dr Harry F. Olson, Director, and 
Herbert Belar, Fellow. Complex and 
exhaustive studies were being made of 
the characteristics of musical instruments 
to provide improved means for the 
reproduction of sound. 

One thing learned from these studies 
was that the horzions of sound were 
a lot broader than the area embraced 
by the familiar strings, woodwinds, 
brass, and percussion instruments. As 
a result, Olson and Belar decided to 
develop a system for the production of 
music without limitations. The RCA 
Electronic Music Synthesizer was the 
result. : 

Initial experiments with the Synthesizer 
included analysing recorded selections by 
famous artists and then reproducing 
them with startling likeness. Some of 


-------- HOAX AND A MORAL 


GUST of amusement rippled through the music world some years ago 

as a result of the premiere on the BBC Third Program of a twelve-minute 
composition called “Mobile for Tape and Percussion,” announced as being 
by Piotr Zak, “oe of the most controversial figures in contemporary music.” 
The broadcast was duly covered in the “London Musical Press,” and one critic 
remarked of the Zak premiere that “it was certainly difficult to grasp more 
than the music’s broad outlines...” Another wrote primly that “a succession 
of whistles, rattles and punctured sighs proclaimed all too shamelessly their 
non-musical origins. : 


The merriment began two months later, when the BBC revealed that 
there was no Piotr Zak and that his “composition” was simply a haphazard 
tape-recorded montage of the sounds made by various percussion instruments 
played at random. As one BBC music division employee described the 
creative process, “We dragged together all the instruments we could find 
and went around the studio banging them.” 


This amiable deception recalls to mind similar instanées of leg-pulling in 
the art world, where daubings done by chimpanzees and psychotic children 
have been exhibited and soberly discussed as being the latest and most pro- 
vocative paintings by artists belonging to the new schools of abstract expres- 
sionism. 

Musical hoaxes, somewhat of this kind, have a long and not entirely dis- 
honorable history, going back at the very least to 1850. The motives behind 
particular instances of leg-pulling have been diverse. The BBC aimed to 
expose the pretensions of certain of the more far-out avant-garde composers 
and their hangers-on by demonstrating that some contemporary works are 
so recondite as to be indistinguishable from desultory thuds and poundings. 


The BBC experiment made another important point, similar to the one 
made by the late Gerard Hoffnung in the hilarious Plunkt Contraplunkt item 
on his 1958 “Interplanetary Music Festival’ recording: that harm can be 
done to the cause of contemporary music when there is confusion between 
finished art and hopefully artistic explorations. 

The important masters of the early years of this century—Igor Stravinsky, 
Arnold Schoenberg, Bela Bartok, Alban Berg, Anton von Webern—seldom 
if ever presented for public performance works that were not finished to 
the very highest degree, from initial theoretical concept to final polishing. 
Regrettably, over the past decade too many “advanced” contemporary scores, 
in the electronic music field especially, have been presented as finished works 
when they were really very little more than laboratory experiments. 


“It was a serious hoax to set people thinking,” emphasised Miss Susan 
Bradshaw, who together with her fellow BBC colleague, Hans Keller, had 
pulled off the whole stunt. “That fake music can be indistinguishable from 
the genuine is a reflection on certain trends in present-day composition. We 
are sorry if we have embarrassed certain music critics.” Would it not be more 
honest, and in the better interests of all concerned with the acceptance of new 
music, to bill tentative musical explorations as what they actually are rather 
than as works of major consequence ready to be accorded full critical 
evaluation? (From an article by David Hall in “HiFi/Stereo Review.”) 
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these synthesised selections were heard 
in a demonstration record produced by 
Olson and Belar, “The Sounds and Music 
of the RCA Electronic Music Syn- 
thesizer,’” RCA Victor record LM-1922. 


Several composers, including Babbitt 


and Ussachevsky, heard about the RCA 
Electronic Music Synthesizer and went 
to Princeton for a look and listen and 
were enthusiastic. As a consequence, the 
RCA Laboratories were asked to build 


(Continued on Page 158) 
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HIGH POWER TRANSISTORS AND SILICON RECTIFIERS — 
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This is all that moves 
in the new ADC 10/E cartridge 


We figure it costs you roughly $49,000 a lb. 


You'll probably never buy anything 
man-made as costly by weight as 
this tiny, incredibly rugged mov- 
ing stylus of the new ADC 10/E 
cartridge. 

It reduces "moving mass’ to about 
one-third that of the best magnetic 
cartridges. 

Moving mass (the weight or inertia 
of the total moving system as felt 


at the stylus tip) is what your “ 


record has to push around. The 
groove must move it in one direc- 
tion, stop it, then push it another 
direction — thousands of times a 
second. 

Even a few milligrams of moving 
mass set up such tremendous 
forces that the record groove 
yields as the stylus passes .. . So 
even oh the very first play, you 
hear a distorted groove, not the 
groove that was pressed in. 
Now, by a major jump forward in 
design, the ADC 10/E reduces 
Moving mass well below the criti- 
cal point of groove yield. Result: 


for the first time ever, you can 
hear the actual record you bought 
... on the first play, or the 500th. 
(Wear is negligible.) Listen to a 
complex passage, piano, operatic 
or choral selection, and you hear 
the difference. You get clarity, 
brilliance, _real- 
ity and definition 
nevér obtained 
before. At long 
last, true ‘‘clean- 
ness"! 


How good is the new ADC 10/E? 
By any test, lab or listening, it is 
so perfect that any improvement 
would be pointless. For the first 
time it can be said: no one will 
ever make a cartridge that per- 
forms perceptibly better. 


The new 10/E cartridge is NOT 
superseding the Point Four and 
Point Four/E cartridges, which will 
be continued on account of their 
superb performance and outstand- 


ing popularity. 


AUDIO DYNAMICS CORPORATION 
Pickett District Rd., New Milford, Conn. pe 


Sole Australian Representatives: 


J. H. REPRODUCERS PTY, LTD. 


199 WAVERLEY ROAD, EAST MALVERN, VICTORIA 
TELEPHONE: 211-5149 


108 


ADC 10/E 


SHURE V-15 


EMPIRE 888 PE 


PICKERING V-15 


This actual photo of the moving parts 


-4: Sent eee aS : 
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of these popular cartridges contrasts 
dramatically the much lower "moving 
mass'' of the new ADC 10/E. 


SPECIFICATIONS—ADC 10/E 


Type 
Sensitivity 


Induced magnet 


4 mv at 5.5 
cms/sec recorded 
velocity 


Channel separation30 db, 50 to 10,000 


cps 


Frequency response!0 to 20,000 cps 


Stylus tip 


Vertical tracking 
angle 


Tracking force 
tange 


1. M. distortion 


Compliance 


+2 db 


Elliptical Stylus 
Contact radius 
—.0003" 
Lateral radius 
—.0007"' 


15 degrees 


Yo to I'%4 grams 


Less than | p.c. 
—400 & 4,000 cps 
at 14.3 cms/sec 
velocity 


35 x 10° cms/dyne 
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“ 


and difficult 
Rubinstein is a truly marvellous pianist. 


Classical 


reviews 


By RAMSAY PENNICUICK 


La Boutique & L'Apprenti Sorcier 
La Boutique Fantastique. 
Pail Sorcier. Dukas. 


Israel Philhatmonic Orchestra. Con- 
ductor: Georg Solti. 


Rossini-Res- 


Decca. Ace of Diamonds. Stereo 
SOOA 109. Mona DDA 109. 


This is a delightful record. The first 
performance of Boutique Fantastique 
took place in Lohdon in 1919. Massine 
had done the story and choreography 
and Derain the superb set. It was an 
instantaneous success. ! 

We have already spoken of the enor- 
mous number of small pieces which 
Rossini had written to amuse himself 
and into which Respighi and Britten had 
dipped. For this ballet Respighi dipped 
again but, for some reason, his arrange- 
ments of these various tunes don’t sound 
vulgar in the way that they did in Ros- 
siniana. It may be that this vulgarity 
is not noticeable in a stage work dealing 
largely with dolls and comic characters. 
Anyway his scoring of the various Eyam 
is done with the greatest skill and the 
cover note is so clear that anyone could 


| follow the story without ever having 
| seen the ballet. 


The performance is 
excellent in all respects. 
The cover note suggests that the tepu- 


| tation of Dukas rests entirely on one 


work, the famous Sorcerer’s Apprentice. 
This is not altogether correct. Dukas 
has an opera, Ariane ét Barbe Bleue, 
which is based on the same story as 
Battok’s Bluebeard’s Castle. This opera 
is performed with the greatest success 
in Paris. The music is_ enchanting, 
though the action is inclined to be static. 

The story of the Sorcerer’s Apprentice 
is Well known to music lovers—how he 
dabbled in spells, causéd a broom to 
start drawing water from a_ néighbour- 
ing well and then forgot the charm to 
stop the broom; so he chopped it in 
two, with the result that the two halves 
continued to bring the water until the 
place was flooded. 

The eerie atmosphere is set at once 
and one quickly hears the theme of the 
broom on the clarinet. The showers of 
water are vividly suggested by the cas- 
cades of notes for the woodwind. When 
the broom hds been cut in two, the 
double bassoon and the bass clarinet sug- 
gest the two halves in a most amusing 
manner, Once again, the program note 
is very clear and the whole work can 
be followed with ease. 

Solti is a splendid and most musical 
conductor and the Israel orchestra is 
more than equal to all his demands, A 
record that can be highly recominended. 


Beethoven — Emperor Concerto 


BEETHOVEN. Empercr Concerto. 
Artur Rubinstein, Boston Sym- 
rich 


phony Orchéstra. Conductor; 

einsdorf. RCA Stereo LSC-2733. 
Available also in mono. 

In this work Beethoven establishes a 

perfect balance between the soloist and 

the orchestra, makes the cadenzas part 


_of the work and experiments in orches- 
_ tral sonorities in which the piano is con- 


tinually made to participate. In many 
ways it is more of a symphony con- 
certante, with the piano an integral part 
of the work. He seemed to feel that 
he had done his utmost with this form 


and wrote no more piano concertos. 


The work begihs with three cadential 
chords for the orchestra} then follows 
the first cadenza which leads directly 
into the main subject. There is an amus- 
ing touch in the second subject in the 
recapitulation when the theme is given 
to the second horn. The story is that 
the composer gravely distrusted the 
ability of the gentleman playing first 
horn. The bridge from the second move- 
ment leading into the finale is of striking 
originality. 

The pianist at the first performance 


of the concerto in Leipzig was Fried- 


rich Schneider. The work was hailed as 
one of the most imaginative, brilliant 
concertos in existence. 


On his visit to Australia last year he 
showed that his abilities were not in the 


least impaired by age. His technique is 
as perfect as ever but he seems to have 
developed even gteater sensitivity and 
his speeds are always completely reason- 
able. 

From the opening bars of the con- 
certo he takes complete comimand of 
the situation. His playing of the main 
theme of the second movement, in B 
Major could not be more poetic and 
he knows exactly how much rubato to 
use without upsetting the classic atmos- 
sphere. The final Rondo is full of life 
and vitality. The splendid Boston Sym- 
phony Orchestra play excellently and I 
prefer Leinsdorf when he is accompany- 
ing a soloist. 

* * 


TSCHAIKOWSKY, Piano Concerto No. 
1, Vladimir Horowitz, pianist, Ar- 
turo Toscanini and the N.B.C, Or- 
chestra. RAC Mono LM-2319, 

The sleeve of ‘this record relates that 

on the afternoon of April 25, 1943, a 

charity concert was given in perce 

Hall, New York, admission to which 

was only to be had by the purchase of 

War Bonds. The program was composed 

of works of Tschaikowsky and, in ad- 

dition, the manuscript of Toscahini’s or- 
chestration of the Star Spangled Barner 
was auctioned, The result was that 
eleven million dollars were raised. 

A recording of the piano concerto was 

taken and this is it transferred to L.P. 

Some years ago I had a recotding of 
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this concerto made by these artists and 
I presume it was made from the same 
matrix. While it is of great historic in- 
terest, it would be idle to pretend that 
the present recording is very satisfactory. 
The piano tone is poor, the orchestra 
is at times inaudible and there is no 
balance whatever, 

Horowitz plays with great brilliance; 
in the first movement there is some 
wonderful octave playing. However, 
early in the second movement the syn- 
copated passages sound out of time 
owing to certain orchestral notes not 
being heard, 

It must truthfully be admitted that 
there are several recordings of the work 
which are in ery Rabe superior to this. 

* 


SCHUBERT, Trout Quintet, op.114. 
Members of Fine Arts Quartet. 
Leonid Sorkin, violin; Irving Imre, 
viola; George Sorkin, ’cello with 
Frank Glazer, piano and Herold 
Siegel, double bass. World Record 
Club, TE/372, 

The record cover contains an error. 
There are three movements on the first 
side, the third movement being a 
scherzo, 

There is an explanation for the un- 
usual collection of instruments in this 
work. The composer and hig friend Vogl 
were on a walking tour of Upper Aus- 
tria and they visited Steyr, There they 
found a flourishing musical community 
presided over by a wealthy man named 
Paumgartner who played the ’cello, This 
musical group was about to perform 
Hummel’s Piano Quintet which is scored 
for this unusual group and Paumgartner 
commissioned Schubert to write a quin- 
tet for the same combination. 

The resulting work was a great suc- 
cess and was acclaimed as the first of 
the composer’s great chamber music 
works. 

The quintet is full of lovely melodies 
and each movement possesses an atmo- 
sphere of happiness and poetic ideas. 
This is thought to be due to the lovely 
surroundings in which they had been 
walking. 

Schubert cleverly saw that, with both 
the ‘cello and bass playing in the bass 
clef, it would not do for the left hand 
of the pianist to add to this bass, so 
quite often the two hands of the pianist 
play in unison in the treble. 

The performance is very good, the 
string quartet being well balanced and 
the pianist displaying all the requisite 
brilliance when necesasry. The varia- 
tions on the Trout song are particularly 
successful, 

* * * 


MUSIC IN OLD RESIDENCES, Pots- 
dam: At the Court of Frederick the 
Great. FREDERICK THE GREAT 
(1712-1726): Symphony in D major 
for flutes, oboes, horns, strings and 
continuo. Karl-Heinz Zoller and 
Fritz Demmler (flutes). Wolfgang 
Meyer (harpsichord). CARL HEIN. 
RICH GRAUN: Aria from Opera, 
Montezuma. Pilar Lorengar 
(Soprano), JOHAN JOACHIM 
QUANTZ: Concerto in F minor 
for flutes, strings and continuo. Karl- 
Heinz Zoller (flute). Wolfgang 
Meyer (harpsichord), C.P.E. BACH: 
Concerto for harpsichord and 
strings. Werner Smigelski (harpsi- 
chord), Berlin Philharmonic 
Orchestra. Conductor: Hans von 
Benda. Record Society Edition No. 
6163, (Available in Mono and 
Stereo). 


Frederick the Great had a_ great 
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aversion to Potsdam and, for the first 
five years of his reign, he refused to 
establish his court there. However, in 
) 1745, he commenced to build a summer 
palace, Sans Souci, well outside the town. 
| The palace itself was designed by the 
| king but the most important features 
} were the library and the music-room. 
The whole palace was beautifully fur- 
nished but the king’s greatest interest 
| was music, both as a flautist and a com- 
} poser. Quantz taught him the flute and 
i Graun composition. The Symphony 
jin D major is written in the popular 
| fast-slow-fast form but the music is well 
contrasted. As a flautist he was particu- 
| larly concerned with the melodic line 
) and the slow movement displays virtuoso 
) writing for the two flutes. The work 
| reflects the exquisite taste of the room 
in which it was performed. 
| Carl Heinrich Graun was born in 1704 
( and studied voice and composition. He 
| soon won great fame and came under 
| the favour of the king. His opera Mon- 
| tezuma was very popular and the aria 
| for soprano shows a sensitive composer 
| with surprising expressive ability. Pilar 
| Lorengar has a lovely voice but in the 
| recording it seems to have a metal edge 
j} which is not so in her other recordings. 

Johan Joachim Quantz was born in 
1697 and was the son of a blacksmith. 
He showed outstanding talent as a child 
| and an uncle offered to pay for his edu- 
| cation as a musician. He soon became 
an outstanding flautist. When the king 
heard him he at once decided to learn 
the flute. Quantz was engaged as his 
teacher and also as a composer of works 
for him to play. His concerto in E 
| minor shows a happy blending of the 
| French and Italian styles with the Ger- 
'man idiom. The recording is highlighted 
bv the brilliant and persuasive playing 
of the soloist Zoller. 
|. C. P. E. Bach was the second son of 
J. S. Bach at Leipzig, and in 1740 he 
was appointed harpsichordist at 
Frederick’s court. His thirty years spent 
there were very unhappy as his ideas 
were very advanced and progressive and 
the conservative king liked to perform 
the same 300 concerti which were done 
in rotation. However, in 1767, the death 
of his famous godfather, Telemann, en- 
abled him to apply for the part of musi- 
cal director in Hambourg and he was 
appointed the same year. Tremendous 
originality is the keynote of Bach’s music 
and Burney discovered that his charac- 
teristics were not founded on his famous 
father. The harpsichord concerto is a 
powerful and passionate work, amazingly 
vital and dramatic for the period. It is 
splendidly played by Werner Smigelski. 
This is a most interesting record. The 
music is very varied and the playing of 
the Berlin Philharmonic under Von 
Benda is always excellent. 

Woe ee ee 


CHOPIN, Les Sylphides, SCHUMANN. 
Carnaval. Philharmonic Orchestra 
conducted by Robert Irving, World 
Record Club, T/4007. 


There seems to be no end to the de- 
mand for records of the music of popu- 
lar ballets and the present one is one 
of the best that has appeared. 

The story is well known of how 
Fokine devised the first ballet for a 
charity performance, under the name of 
Chopiniana as the music consisted of 
various works of Chopin orchestrated by 
Glazounow. It enjoyed considerable suc- 
cess and in the following year, 1909, it 
Was revised and presented as Les Syl- 
phides at the first legendary season of 


the Ballet Russes. Since then it has be- 
come the most popular ballet in existence 
and is in the repertoire of practically 
every theatrical ballet company. _ 

The present arrangement of the music 
is by Douglas and it must be admitted 
that it is much superior to the arrange- 
ments we hear in Australia, As far as 
the playing is concerned, local ballet 
fans would hardly recognise the music 
after the terrible performances of 
“scratch” orchestras which are the 
general rule here. Robert Irving is a 
most musical conductor and every 
section of the Philharmonia Orchestra 
is sensitive and flexible. 

Schumann’s Carnaval is one of his 
best known works and consists of an 
assortment of peng pieces which he col- 
lected under the name Carnaval. Each 
piece has a name of its own and often 
there is some connection as_ various 
pieces represent different sides of his 
own nature, that of his wife and of his 
friends. The various pieces are orches- 
trated by well known Russian composers 
as far as No, 11, Chiarina. From 12 to 
20 the orchestrators are not known. 
However I think I have heard the entire 
work orchestrated by one person. Co- 
quette, orchestrated by Rimsky-Korsa- 
kov, and Papillons, orchestrated by 
Tcherepnin, are particularly effective 
but they are all well done and the play- 
ing is just as good as in Les Sylphides. 
The record is strongly recommended to 
all ballet lovers. 

* * * 


MICHEL RICHARD DE LALANDE 
(1675-1736). Symphonies for the 
Suppers of the King. Concert of 
Trumpets. Third Caprice. Second 
Fantasy. First Caprice. Jean 
Francois Paillard 
Orchestra. Conductor: J. E. Paillard. 
World Record Club, TE/371. 


Lalande was the fifteenth child of a 
tailor and was originally a chorister. He 
showed great musical gifts and taught 
himself to play the violin, bass viol, 
organ and harpsichord. When his voice 
broke at the age of 15 he applied him- 
self to the organ and made such pro- 
gress that he was soon appointed organ- 
ist in four different churches in Paris. 
He rose steadily through a number of 
different offices and, in 1704, was in 
complete control of the Royal Chapel 
and director of chamber music, serving 
as a composer in both capacities, 
Lalande’s greatest fame rests on a series 
of motets written for the chapel of Ver- 
sailles. Although he was definitely a con- 
trapuntal composer he adapted his style 
most successfully to the more homo- 
pnente methods of the admired Italian 
style. 

The first of the festivals given on the 
lakes at Versailles date back to 1674. 
Louis XIV was extremely fond of this 
form of entertainment with the illumin- 
ated barges lighting up the glistening 
waters. The concert for trumpets js 
scored entirely for woodwind and a 
favourite trick was for a phrase for the 
trumpets to be echoed by the wind jn- 
struments. 

The third caprice is scored for strings, 
oboes and flutes and makes much use 
for solo instruments. The second fan- 
tasy is thought to be the oldest of these 
works. It is scored for 2 oboes, bassoon, 
strings and continuo and has not suf- 
fered from the heavy ornamentation 
added throughout the years. 

The first caprice begins with a stately 
overture followed by a number of ex- 
pressive sections. Some people con- 
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Chamber [ 


i 


sider that the trumpets and kettle drums 
were a late edition to the woodwind and 
strings. 

The chamber orchestra plays with 
great charm and Paillard is a most suc- 
cessful conductor. However, one would 
be well advised not to play all the disc 
at one sitting. As well recordéd as it 
is, it Can become monotonous, 


* * * 
SCHUBERT. Trio No. { in B Flat, Op. 
99, Isaac Stern, violin, Leonard 


Any. cello, Eugene Istomin, piano. 
B.S, Masterworks. Stereo SBR 
235113. 


This trio has been recorded many 
times, being famous many years ago in 
the recording made by Cortot, Thibaud 
and Casals, 

The work is essentially Schubertian, 
particular features being the melodies, 
piquant rhythms, romantic melancholy 
and harmonic variety. The first move- 
ment is a model of the composér’s for- 
mal practices. This movement opens in 
a most invigorating manner and it lives 
up to the promise of the opening theme. 
The development is a particularly happy 
example of the composer’s skill in giving 
symphonic stature to a lyrical theme. 
The slow movement has a melody which 
can’ put forward claims as one of the 
loveliest the composer ever wrote. 

The performance is an excellent one. 
Stern has long been recognised as one 
of the best violinists in the world and 
particularly interested in chamber music. 
Rose is a most accomplished and cul- 
tured cellist. When Istomin was in Aus- 
tralia he had a good technique but his 
musical gifts were not very striking. 
However, some time ago I read that he 
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had been playing in chamber music with 
the veteran Casals. He has certainly de- 
veloped into an excellent chamber music 
player and the piano part of the trio is 
excellent, brilliant and sensitive in turn. 
The recording could not be better. 

* * * 


MAHLER. Kindertotenlieder. Four 
songs to words by Ruckert. Diet- 
rich Fischer-Dieskau. Berlin Phil- 


harmonic Orchestra. Conductor: 
Karl Bohm D.G.G., 138879 SLPM. 
Stereo. 


Mahler seemed to be in complete sym- 
pathy with the poems of Ruckert, whose 
words he used in both these song cycles. 
In the Kindertotenlieder, one of the com- 
poser’s earlier works, he showed himself 
in sympathy with the personal tragedy 
of the poet’s life and his simple roman- 
tic lyricism. 

In the second four songs, which are 
among the last works the composer 
wrote, the poems deal with withdrawal 
from the world and nowhere is Mahler’s 
musical language and his scoring more 
personal. 

The scoring throughout the two cycles 
is completely original, Most unusual 
groups of instruments are used and cer- 
tain obligato instruments lend wonderful 
colour to the voice as, for instance the 
cor anglais in Wenn dein Mutterlein, the 
third song in the first cycle. 


The four Ruckert songs ate even more 
wonderful than the first cycle, In the 
first one, Um Mitternacht, ho strings 
are used at all but an oboe d’amore gives 
unique colour to the work, The song 
ends with a wonderful affirmation of de- 
pendence on God. The second one, Ich 
Atmet Einer Linden Duft, is a love 
poem. In the last one, the cor anglais is 
again used with wonderful effect, 

Fischer-Dieskau is surely the greatest 
living singer as well as being a superb 
musician. All the songs are so beauti- 
fully sung that it would be idle to choose 
any particular one. His voice has never 
been mote perfectly controlled and Karl 
Bohm and the Berlin Philharmonic ac- 
company most sensitively. Altogether a 
superb record. 

* * * 


BUSONI, LISZT. John Ogden (pianist). 
BUSONI. Sonatina No, 6. No, 4 of 
Elegies. Nine variations on a 
Chopin Prelude. 

LISZT. Dante Sonato. Mephisto 
Waltz No. 1. World Record Club 
T/4012. 

We have already spoken of Busoni’s 
great gifts as a pianist and as an editor. 
We have also mentioned the fact that he 
seemed to be unable to write a tune. 
This sonatina No. 6 is based on various 
tunes from Carmen and, as fat as I can 
see, has neither shape nor form. It only 
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succeeds in making the splendid tunes 
sound cheap and silly. 

The excerpt from the Elegies is taken 
from some incidental music the com- 
poser wrote for Gozzi’s play Turandot. 
Professor Dent explains the unexpected 
introduction of Greensleeves as being in- 
cluded in a book of old lute music and 
the composer inserted it in the work in 
the belief that it was a Chinese tune. 
This is surely rather a criticism of his 
musical knowledge. 

I can see no point in the variations 
on the Chopin Prelude whatever. 


The Dante Sonata is taken from the 
Years of Pilgrimage and is an ungainly 
work which represents the composer’s 
reactions to the reading of Dante. 

The Mephisto Waltz was also orches- 
trated by Liszt and both these works 
display the composer at his weakest. 

John Ogden is a young English pianist 
who studied with Petrie, Busoni’s most 
famous pupil and also an exponent of 
Liszt. This probably explains Ogden’s 
fondness for thése two composers, Ogden 
is a splendid pianist, excelling in works 
of brilliance and virtuosity. It is a pity 
to hear him wasting his great gifts on 
such wotthless music. The Busoni Sona- 
tina was written as late as 1920 and one 
wonders what the reaction would have 
been if an unknown composer of the 
period had produced such a work, 
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DOCUMENTARY RECORDS 


Reviewed by Ellis Blain 


EDGAR ALLAN POE, “TALES OF 
RROR,” read bad Nelson Olm- 
sted; Vanguard VRS 9007 (mono). 

H. P, Lovecraft, in his “Supernatural 
Horror in Literature,” describes the im- 
pact of Poe’s writing thus: “A witches’ 
sabbath of horror flinging off decorous 
robes is flashed before us—a sight the 
more monstrous because of the scien- 
tific skill with which every particular is 
marshalled and brought into an easy 
apparent relation to the known grue- 
someness of material life.” It would be 
hard to find a more concise or penetra- 
ting analysis, 

Three of the tales presented here have 

been recorded previously by Basil Rath- 
bone and, while I must admit to prefer- 
ring Rathbone to Olmsted as a story- 
teller, the three new pieces, “The Fall 
Of The House Of Usher,” “The Tell- 
tale Heart” and “The Masque Of The 
Red Death,” wil] make this new disc well 
worthwhile to the many who enjoy this 
| kind of “exquisite perversion.” 
Olmsted is an actor and writer of wide 
. experience in the field of radio in Amer- 
ica and his performance here is power- 
ful and entirely in keeping with the 
author’s extraordinary ability to raise 
disease, perversity and decay to the level 
of artistically expressible themes, 

Recording is adequate. 

* * * 

“A FOX’S DAY,” adapted from “Rey- 
nard The Fox” and read by JOHN 
MASEFIELD. 

Masefield is one of our most under- 
| estimated writers, much as Elgar has 
been one of our least appreciated com- 
posers. But Sir John, who was born 
in 1878, has a unique talent and when 
this talent for the creation of a narra- 
tive poem is combined with his own 
reading of it, he assumes, inevitably, his 
full stature, 

The story is of hunting and the hunt 
and let it be said at once that it will 
stir up the passions of those who are 
opposed to blood sports, despite the 
emphasis put upon the cruelty of the 
beast itself in its heyday, But this is 
no sermon. The story is slanted neither 
this way nor that; it is a tale for its 
own sake and a splendid one at that, 

However, the truly remarkable as- 
pect of the record is the extraordinary 
power in the telling of the story. It 
is inconceivable that the reader is a man 
in his eighties. Only in the brief in- 
troduction does he sound laboured or 
tired; once the story begins he is part 
of it and we become part of it from 
the outset and remain enthralled until 
the end. Truly, this is a case where 
the author brings to the performance of 
his work “a personal touch, a special 
quality that no other reader could have 
_ achieved,” 

* * * 


“THE ENGLISH POETS FROM 
CHAUCER TO YEATES—John 


Donne, THE LOVE POEMS.” Argo’ 


RG403 (mono). 

The love poems of John Donne are 
unique and they are among the finest 
erotic literature in the English language. 

Although he lived four hundred years 
ago, Donne’s writing presents no more 
difficulty to a reader of today than does 
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Nowhere Else 


Shakespeare's, In fact, the imagery of 
most of his poetry is even more con- 
temporary in its directness, even earthi- 
ness, 

These readings, by a cast of three, 
are as authentic and as moving as any 
so far heard in this superlative series. 
The readers are all leading English ac- 
tors, specialising in this era, Richard 
Johnson, Peter Orr and William Squire. 
The unmistakable authority, taste and 
enthusiasm of George Ryland’s direction 
is everywhere apparent. In fact, I would 
find it hard to believe that anyone 
with even a basic compatability with 
poetry, having heard one record of this 
series, could be content until at least a 
representative selection of the sixty-odd 
discs has been acquired. 

John Donne’s love poems are among 
those most likely to appeal at first hear- 
ing, although, like all writing in an 
earlier idiom, they reward profoundly 
the study of repeated listening. 

An excellent text is included and re- 
corded sound is first rate, 


FREE Membership of 
Magnetic Sound’s 


Tape Lending 
Library 


You become an automatic free 
member of Peter Clark's Tape 
Lending Library when you buy a 
new tape recorder from Magnetic 
Sound. Hundreds of American re- 
cordings of favourite classics, 
pops, musicals, etc. on 4-track 
tapes, mono or stereo, 32 or 


74 i,p.s, 
+ 


Your old Recorder could be 
worth half the cost of a new 
Stereo! 


@ 


Trade-ins have reached an all time high 
at Magnetic Sound, machines being 
urgently needed for our Hiring Depart- 
ment with Xmas coming on. Up to £80 
trade-in on your old machine. Limited 
time offer only. 


“You know the story of the dying 
Scotsman who asked for a tune on 
the bag pipes. When the doctor 
visited the ward next morning he 
found the Scotsman fully recovered, 
but all the other patients had died.” 


—Hugh MacPhee on the B.B.C. 


THE ENGLISH POETS FROM CHAU- 
CER TO YEATS—THE META- 
pit SICAL POETS. Argo RG 


The Poets represented here are 
Donne, Francis Quarles, Thomas Tra- 
herne, George Herbert and Henry 
Vaughan. Of these, Donne and Vaughan 
are the best known and the most im- 
portant. 

Donne’s love poems as contained on 
the record reviewed above are all the 
more remarkable when listened to in 
context with his later religious poetry, 
The love poems rivet the attention with 
their frankness, their beautiful language 
and convincing sincerity. 

But the “Holy Sonnets” which are 
Donne’s contribution to this recorded 
selection are altogether more profound 
material which, after all, is only to be 
expected since, by the time they were 
written, his style had developed its ut- 
most refinement. The change of heart 
and mind that made way for these meta- 
physical creations is nicely expressed by 
izaak Walton in his “Life Of Donne.” 

“It is a truth that in his penitential 

ears, viewing some of those pieces that 
had been loosely—God knows, too 
loosely—scattered in his youth, he wish- 
ed they had been abortive, or so short- 
lived that his own eyes had witnessed 
their funerals; but, though he was no 
friend to them, he was not so fallen 
out with heavenly poetry as to forsake 
them in his declining age, witnessed 
them by divine sonnets and other high, 
holy and harmonious composures.” 

The remaining poems are of lesser 
standing but much more than make- 
weights. Another fine record in this 
series but of less general interest than 
its companion. 


4 
50 Used Recorders 


All popular makes 
some 2-track, some 4-track, 
some 2-speeds, some 3-speeds 


£30—£85 


> 
REPAIRS 


Magnetic Sound's Tape Recorder 
Repairs are the best and most reas- 
onable. 7-day service. 


387 GEORGE STREET (2 doors from Kodak), 29 3371 
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NEW @écud/ 


NEW PLA YMASTER 4 AMPLIFIER with TUNER 


ip aa @ Output 8 Watt per Channel (16 Watts). 

@ Ferguson O.P.412 Oriented Grain Output Trans- 
formers with a frequency response of 20 to 30,000 
cycles. 

@ Inbuilt Tuner with EM84 Tuning Indicator, Calibrated 
Dial Scales. 
Available for all States. 

@ Valves 4-6GW8, 12Au7, 6N8, 6AN7, EM84 and 2- 
210 Rectifiers. 

@ Switching and Input Facilities for Pick-up and Tape 
Recorder (Stereo or Mono), 


@ Supplied in self-contained case finished in grey baked 


COMPLETE STEREO SYSTEM enamel with Control Panel in black and silver with 
& A MS et 4 amp ta tuner. matching knobs. 
@ Garrard Autoslim anger. teed. 
@ 2 Playmaster Bookshelf Speakers. @ Fully Guarantee 
@ Control Cabinet as illustrated. 


Teck needa Teer toe Pikes Cabinet if required, AMPLI FIER and TU re ER 


25/ extra. l F 
£108 Freight and packing extra. £46 15 = Plus Freight 


Amplifier and Tuner supplied with two Magnavox 
8WR or Rola 8MX speakers and Garrard Autoslim 
record changer. 


£63/15/- For. 


— AS FEATURED IN DECEMBER ISSUE OF RADIO AND HOBBIES 


This provides the ideal speaker combination, where space is limited, for use with any of the 
amplifier units listed on the opposite page. 

Complete kit of parts for cabinet including silk and innabond padding, 6WR Magnavox and 
Rola 5FX speakers. 100 ohm variable res., 4mfd. condenser and inductance. 


£12/10/~ nswisye Vie, Sid, Tes, 22/- WA. and S.A. 30/- 


Unit built polished and wired in Rosewood, 
Maple or Walnut. — Teak finish 10/- extra. ‘£15/-/- 


CABINET Complete kit of parts less cabinet but including speaker, condenser, resister, inductance, — 
IME ‘ : ‘ 
DIMENSIONS |, innabond padding and speaker silk. £8/15/- 


Post and packaging 12/6 extra. 


The above speaker system now available with Magnavox 8WR or Rola 8MX speakers in place of the 6WR, as 
featured in September Electronics Australia. 


Cabinet dimensions 214 x 133 x 84. ; 
Unit built, polished and wired in Rosewood | 7/1 0/- Freight 
Maple or Walnut—teak 15/ extra. extra. 


Complete kit of parts less cabinet but including speakers, condenser, resister, inductance, innabond padding and 


speaker silk. 
EIS ie het eae 


CLASSIC RADIO 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71-2145 
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Fini. 05 2 us Seats MRO a He is) 
Ye rN Hey F Ns ve rah, * 


"IN HLFI STEREO EQUIPMENT BY CLASSIC 


Based on Radio & Hobbies Playmaster No. 4 and Play- 


master 101 Amplifiers. Both units have built in dual wave 
tuners. se ee 7 


WRITE ALL 
FOR UNITS 
FULL FULLY 

SPECIFI- GUARAN- 
CATIONS TEED 


SPECIFICATIONS COMMON TO BOTH UNITS: 


@® Inbuilt high gain dual wave tuner with a frequency coverage of 550 to 1,600 K.C. on the broadcast band and 16 
to 49 metres on short wave. @ EM84 tuning indicator giving accurate tuning with ease. Two channel tone control 
Slave with sepurate bass and treble controls. @ Input facilities with switching for external tuner——stereo pick-up»—stereo 
or mono tape recorder for recording or play back. @ Stereo reverse switch. @ Calibrated dial scales available for all 
States showing main stations in large type With separate scale for short wave using two dial pointers. @ Chassis is 
Mounted im uttractive and durable metal case finished in grey with embossed control panel in black and silver with 
matching knobs. 


PLAYMASTER 4 UNIT PLAYMASTER 101 UNIT 


WiThHl TUNER WITH TUNER 

| @ Output 8 watts per channel (16) watts. ; Be SERCO ME 

@ Incorporating Ferguson grain oriented output transform- @ Output 12 watts per channel (24 watts). 

ers giving response of 20 to 30,000 cycles. @ Incorporating Ferguson grain oriented output transform- 
@ Valves, 4+ 6GW8, 12407, 6N8, 6AN7, EMM84, and two ers giving a frequency response of 20 to 36,000 cycles. 

IN1763 rectifiers, 4 : , 5 AN . ‘ s 

AMPLIFIER AND TUNER £52/15/-. WITH GARRARD Ones 2 SONS, ZAXT, ONS, GANT, EM84 and two 210 
AU TOSLINE SEEREO CHANGER AND TWO MAGNA- : 

VOX &8WR SPEAKERS. AMPLIFIER AND TUNER £56/10/-. WITH GARRARD 
ATS STEREO CHANGER AND TWO ROLLA 12PX 

£69/10/- SPEAKERS, £79/10/. 


ALL PRICES F.O.R. SYDNEY 


PLAYMASTER AMPLIFIERS uss tunesl 


: SPECIFICATIONS AS ABOVE (AMPLIFIER ONLY) 
101 UNIT £45/10/- No. 4 UNIT £42/-/- 


ALL PRICES F.O.R. SYDNEY. All Amplifiers are as above Illustration. 


PIONEER SM—B161—STEREO AMPLIFIER 
| WITH TWO A.M. AND S.W. TUNER 


14 VALVES PLUS 2 DIODES. 
UNDISTORTED OUTPUT tiw x 2 (American 
ratings). 

RESPONSE 20 eps. to 30Kc. 

INPUT GAIN, MAG, PICK-UP 2my CRYSTAL 
3mv. 

TWO A.M. TUNERS 535 to {605 K.C. 
SHORT WAVE TUNER 3.8 to 12 Me. 
TUNING INDICATORS COMMON TO BOTH 
D.C, and S.W. 

TONE CONTROLS. SEPARATE BASS ANI 
TREBLE CONTROLS. 

@ LOUDNESS CONTROL, 


PLUS DUAL 1010 Changer and Two 8” GOODMAN SPEAKERS 


99 gns. 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71-2145 
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Ay f Aa nee : 


GEORGE FREDERICK 


DANOEL 


SR Me 


FULL PRICE 
ONLY £5-0-0 


DEPOSIT 10/- after 
10 DAYS FREE PLAY 


HOW TO ORDER-— Simply enter 
your name and address on the order 
form below, indicate your choice of sets 
in the pressing you require and mail 


The NEW Reader’ Digest ~ RCA 3-Record 
Set of Handel’s éiiplee ‘MESSIAN if 


A towering performance by world-famous soloists, The 
Royal Philharmonic Orchestra and The Royal Choral 
Society 

TEN DAYS FREE HOME TRIAL! 


You will hear this glorious music sung with reverence and consummate skill by 
Elizabeth Harwood, Soprano; Norma Procter, Contralto; Alexander Young, 
Tenor; John Shirley-Quirk, Bass-Baritone; with The Royal Philharmonic 
Orahostex and Royal Choral Society conducted by Sir Malcolm Sargent. In 
a series of vivid musical pictures, Handel gives us the life of our Saviour in its 
major phases; the prophecies of the Messiah and His Birth , . . the Passion 
and the Resurrection of Christ, the hope of salvation for all mankind. 


PART ONE—MESSIAH 
wag divided into three 
parts and you will hear 
them on three 12” LP 
records. Part One con- 
tains the prophecies that 
long foretold the Coming 
of Christ, and the story of 
the Nativity itself, 


PART TWO—The story of 
Christ’s Passion and 
Resurrection is told in 
Part Two. From the open- 
ing Chorus, to the trium- 

hant “Hallelujah,” the 


ife of the Saviour con- 
tinues in verses from the 
New ‘Testament, set to 


PART. THREE—Part 
Three is concerned with 
the hope of man for his 
own resurrection. It opens 
with one of the most 
beautiful of all of Handel’s 
melodies, “I ow that 
my Redeemer Liveth.” 


TODAY. 


Handel’s magnificent 


SPECIAL OFFER 


lf you purchase both these 
sets, you need pay. only 
£9-10-0, with 20/- deposit and 
4 monthly instalments— 
INTEREST FREE. 


Great and Glorious Music of Abiding Hope and Comfort 
“MUSIC OF FAITH AND INSPIRATION” 


The NEW Readers Digest-RCA 3-Record Set 
to delight the heart and refresh the spirit. 


MUSIC YOU KNOW AND LOVE, DELIGHTFULLY INTERPRETED 
BY OUTSTANDING SOLOISTS, ORCHESTRA AND CHORUSES. 


TEN DAYS FREE HOME TRIAL! 


To perform this priceless music with maximum beauty and brilliance, RCA has 
called upon the famed NBC Orchestra of Chicago, and the renowned Scott 
Singers. In addition RCA has enlisted the talents of distinguished soloists to 
bring to this music the deeply felt interpretation it deserves. This is truly 
inspiring, buoyant music that will refresh and lift the spirit of your whole family. 


FULL PRICE 
ONLY £5-0-0 


DEPOSIT 10/- after 
10 DAYS FREE PLAY SEND NO MONEY—MAIL COUPON AT LEFT TODAY! 


ee ee ee ee ee ee ee ERE ARE SOME OF THE CONTENTS: 


THE READER’S DIGEST ASSOC. PTY. LTD. Mighty Hymns—Holy, Holy, Holy + Battle 
BOX 65, G.P.O., SYDNEY. ayn a t ¢ Repyblic « Onward Christian Sol- 
PLEASE SEND ME idre + I Need Thee Every Hour 


* Nearer My God To Thee « A Mighty Fortress 
; : 
TICK [sa] Handel’s MESSIAH 


* Holy Gad We Praise Thy Name « Fairest 
Lord Jesus - God Of Our Fathers - others. 
CHOICE es MUSIC OF FAITH AND INSPIRATION 
IN [] REGULAR HI-F! [[] STEREO 


. Thrilling Spirituals— Go Down Moses - 
Swing Low, Sweet Chariot + Every Time I 
Feel The Spirit * Nobody Knows The Trouble 
I’ve Seen. Immortal Favourites- Ave Maria 
: The Lord’s Prayer + How Great Thou Art - 
« You'll Never Walk Alone «+: I Believe - 
With These Hands- May The Good Lord Bless 
and Keep You « Bless This House - others. 
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Beuntional 


| BILLY GRAHAM’S FAVOURITES. 
George Beverly Shea, soloist, with 
Tedd Smith piano and Don Hustad 
at the organ, Stereo, R.C.A. Dyna- 
groove LSP-3346. (Also available 


in mono), 

Interest: More Bev. Shea solos. 
Performance: Completely  charac- 
teristic. 


Quality: Good. 

Stereo: Unimportant. 

| Having at one time or another, re- 
| viewed most of Bev. Shea’s albums, there 
| is nothing new I can say about this most 
popular of all Gospel singers, who seems 
no less enduring, nor less devoted, than 
| Billy Graham himself. 

This group of Gospel songs, so the 
jacket relates, was nominated by Billy 
|Graham, as the favourites stemming 
from more than 20 years of association 
with Bev. Shea in gospel campaigns: 

“The Touch Of His Hand On Mine,” 
|“The Lord’s My Shepherd,” “Standing 
On The Promises,” “He Giveth More 
| Grace,” “I’ve Tried In Vain,” “The Cross 


record album. Various 
solists and orchestras. 


Interest: Hymns, devotional songs. 
Performance: Good. 

Quality: Good. 

Stereo: Normal spread. 


choirs, 


interest in devotional music. 

The records are primarily choral, 
but featuring the occasional soloist, 
and variously backed by piano, organ, 
brass ensemble and orchestra. 

The music itself covers a very wide 
range from the traditional chant “Kol 
Nidre,” through classically *based 
items like the Bach-Gounod “Ave 


Maria” and the Addison-Haydn 
“Spacious Firmament” to  congre- 
gational traditional hymns, well 


known in most denominations.  In-. 
cluded also are a number of Negro 
spirituals presented by the Doris 
Akers “Sky Pilot Choir,” and modern 
devotional songs like “You'll Never 
Walk Alone” (Carousel), “I Believe” 
and “May The Good Lord Bless and 
Keep You” from the television “Big 
Show.” 

Old and new are intermingled, so 
that each of the six sides is an in- 
dividual program — and this is the 
best way to treat them. I doubt that 
many would want to sit through six 
sides of choral music in a row, even 
allowing for the fact that the various 
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MUSIC OF FAITH AND INSPIRATION. 
Stereo and mono, Reader’s Digest three- 


With this new 3-record album, Reader’s 
Digest provide for those who have a special 


VARIETY FARE 


“ELECTRONICS Australia’ 


Staff Review 


Panel 


Is Not Greater,” “And Can It Be,” 
“Follow, I Will Follow Thee,” “The 
King Of All Kings,” “But This One 
Thing I Know,” “When I Get To The 
End of The Way,” “To God Be The 
Glory.” 

If you’re one of Bev. Shea’s many 
admirers, you can hardly fail to enjoy 
this latest album, (W.N.W.). 


Ki okr..® 


SING WITH THE LAYMEN SINGERS. 
Directed by Ben Allen and produced 
by Paul Mickleson, with Charles 
Magnuson piano and Don Fontana 
organ. Stereo, Supreme, SS2016. 
Interest: Male Gospel Choir. 
Performance: Splendid. 

Quality: Excellent. 
Stereo: Excellent spread, 
Here’s another top quality devotional 
disc on the imported “Supreme” label. 
The Laymen Singers is a group of 
businessmen, school teachers, artists and 
musicians — hence the term laymen— 
who have dedicated their talents to 
Gospel singing, with their own support- 
ing pianist, organist and arranger. 
They have their own weekly radio 


with 


choirs involved are excellent, as als 
are the soloists and orchestral groups, 

The actual discs to which I listened 
were American pressings carrying the 
composite “Reader’s Digest — R.C.A. — 
Cyclophonic” imprint. The sound was 
clean, smooth and free from surface 
noise. Going.on past performance, 
I have no reason to doubt that the 
local pressings, involving the Dyna- 
groove facilities of R.C.A. Australia 
will be every bit as good. 

“Music of Faith and Inspiration” 
is a well executed presentation jn- 
tended for the “average” follower of 
devotional music, whose tastes stop 
short of the neo-classical cantatas or, 
at the other extreme, the hilly-billy 
religious “pops,” which are so 
numerous, these days. 

At the price of £5 per set of three 
records, boxed and with adequate 
background notes, it represents excel- 
lent value. Prospective purchasers 
of the companion album ‘Messiah” 
can effect further saving by buying 
the two together. (W.N.W,). 


program “The Laymen’s Hour,” broad- 
cast throughout the U.S. and overseas. 

Their performance on this album is 
smooth and polished and, while there 
is occasional instrumental support, in- 
cluding some organ bass that really 
shakes the floor, the emphasis is strongly 
on voice and blend, 

The numbers, some spirited, some 

much quieter, add up to an excellent 
program: “He Keeps Me Singing,” “I 
Will Sing The Wondrous Story,” “In 
My Heart There Rings A Melody,” 
“We Shall Walk Through The Valley Of 
Peace,” “Do You Love My Lord,” “Be- 
yond The Sunset,” “Stand Up For Jesus,” 
“Brighten The Corner,” “Open My Eyes 
That I May See,” “I’m On The Battle- 
field For My Lord,” “Spirit Of God De- 
scend Upon My Heart,” “The Lily Of 
The Valley,’ “Come Thou Fount.” 
“Amazing Grace,” “Wonderful Grace Of 
Jesus.” 
_ The record comes in a double fold 
jacket containing, as well, a music book 
with the arrangements of the numbers 
featured, This, in itself, should be 
valuable to pianists and organists. 

Well sung and well recorded, it is one 
that I can heartily recommend for the 
family record collection, (W.N.W.). 


7 Pe Ne 


'KID’S BIBLE CLUB. Stories and Songs. 


Mono only, Sword §-1408-L.P. (Dis- 
tributed jn Australia by Gospel Film 
Ministry Ltd.) 

Interest: Bible stories and songs for 
children. 

Performance; Appropriate. 

Quality: Normal mono. 


As the title implies, this is a record 
strictly for children. 

Apart from “Uncle Earl,” one of those 
ultra-benign characters one seldom meets 
in real life, and a Hammond organist 
who is certainly no beginner, the charac- 
ters and the choir have q distinctive 
kindergarten sound, And this is where 
the disc should find its main use, or in 


“SUPREME” RECORDINGS 


Easily the best in Devotional Records 
and regularly reviewed in “Electronics 
Australia,” Overseas views in FREE 
CATALOGUE. Hear “Supreme” at 
your local record bar in either mono 
or stereg and note the qality difference. 
RECORD PLAYER special, Portable 
4 speed stereogram with detachable 
satellite speakers for only £25. (Usual 
price £33/15/0). Write for quotes on 
tapes, tape recorders, typewriters, etc. 


SOUTHWELL SUPPLIES 
176 Geelong Ro Footscray, Victoria. 


Mail order specialists for all recordings, equip- 
ment and accessories. “Australian Distributors 
of Supreme and Console Recordings, 


Call in and see our 


NEW RECORD BAR 


@ Large range of L'P's and singles in 
stock from "Bach to Beatles" including 
specialised jazz selections. 


@ Hi-Fi enthusiasts specially catered 
for Styli, tapes etc. always in stock, 
P. CARTER 


79 New Illawarra Road, 
BEXLEY NORTH. 50-3150 
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ATER OF PENZANCE © HES PINAFORE 
THE @ONDOLIENS « PATIENCE 


THE MER ADO «Tree mew, 
rOLAN THE 


THE BEST OF 


GILBERT s SULLIVAN 


f '§ 2 ee 
eek DAR vou hoc y 


H.M.S. PINAFORE 
We Sail the Ocean Blue * 


Barge Is Seen ° 


Information. 


THE MIKADO 


I’m Called 
Little Buttercup - The Nightingale - I 
am the Captain of the Pinafore + Over 
the Bright Blue Sea Sir Joseph’s 
I am the Monarch of 
the Sea + Kind Captain, I’ve Important 


“THE BEST OF GILBERT AND SULLIVAN” 
The NEw Readers Digest ~RCA 3-Record Set 


of 61 scintillating songs from 6 superb shows. 


TEN DAYS FREE HOME TRIAL! 


Here are the wittiest, prettiest and most tuneful masterpieces of England’s most 
brilliant stage team. For more than 70 years, these six shows have delighted 
millions of theatregoers. Now, performed by some of the leading stars of the 
D’Oyly Carte Opera Company and the full chorus of the Beecham Choral 
Society, they will thrill you'and your family for many years to come. These 
are just some of the songs from these shows. 


Here is the thrilling music from these 6 outstanding shows; 


School Are We. 
THE PIRATES OF PENZANCE 


THE GONDOLIERS 

List and Learn + For the Merriest 
Pour, Oh Pour the Pirate Sherry » Fellows Are We + Thank You, Gallant 
Climbing Over Rocky Mountain + Oh, Gondolieri + From The Sunny Spanish 
Is There Not One Maiden Breast - Shore + I Stole the Prince + Bride- 
Poor Wand’ring One + A Policeman’s groom and Bride » When a Merry 
Lot Is Not a Happy One, Maiden Marries. 


IOLANTHE PATIENCE 


If You Want To Know Who We Are 
» A Wand’ring Minstrel, I » Behold the 


Loudly Let the Trumpet Bray - When I Cannot Tell What This Love May 


I Went To the Bar - When All Night Be « The Soldiers of Our Queen ° If 
Long - Oh, Foolish Fay + My Lord, a You’re Anxious For To Shine + 
Suppliant at Your Feet. Prithee, Pretty Maiden. 


FULL PRICE ONLY £5-0-0 
DEPOSIT 10/. after 10 DAYS FREE PLAY 


HOW TO ORDER—Simply enter your name and address on the 
order form below, indicate your choice of sets in the pressing you 
require and mail TODAY. 


Lord High Executioner + I’ve Got A 
Little List - Three Little Maids from 


SPECIAL OFFER 


If you purchase both these 


sets, you need pay § only 
£9-10-0, with 20/- deposit and 
4 monthly instalments— 
INTEREST: FREE. 


This set will bring the joyous music of Christmas into your home 


The NEW Readers Digest ~ RCA 


4-Record Set of 56 Yuletide Selections 


“Joyous Music for Christmas Time” 
TEN DAYS FREE HOME TRIAL! 


HERE ARE SOME OF THE CONTENTS: Carols for Chorus—Joy to the 
World + O Little Town of Bethlehem + Deck the Halls with Boughs of Holly 
- Away in a Manger - Angels We Have Heard on High » O Come All Ye 
Faithful (Adeste Fideles) + The Twelve Days of Christmas » O Holy Night 
(Cantique de Noel) + others, Christmas Suite for Orchestra —Winter Wonder- 
land + Santa Claus is Comin’ to Town « Jingle Bells * Rudolph the Red-Nosed 
Reindeer + White Christmas « Sleigh Ride. Christmas Megs for Organ _and 
Bells—The First Noel - Good King Wenceslas + Ave Maria « O Come, re) Come 


FULL PRICE 
ONLY £5-0-0 


DEPOSIT 10/- after 
10 DAYS FREE PLAY 


Emanuel : Christmas is Coming + Carol of the Bells. Highlights from Handel’s 
Messiah —And the Glory of the Lord Shall be Revealed - Comfort Ye My People 
+ Every Valley Shall Be Exalted - For Unto Us a Child is Born + Pastoral 


THE READER’S DIGEST ASSOC. PTY. LTD. i 
BOX 65, G.P.O., SYDNEY. 
PLEASE SEND ME 
TICK THE BEST OF GILBERT & SULLIVAN 


CHOICE [ ] JOYOUS MUSIC FOR CHRISTMAS TIME 
IN [[] REGULAR HI-FI [] STEREO 


ADDRESS... 


ESTA PEc lees 
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Symphony : Come Unto Him + And He Shall 
Purify + Behold the Lamb of God » He was 
Despised and Rejected of Men + I Know That 
My Redeemer Liveth + Chorus: Hallelujah. 
German & French Christmas Carols —- German: 
Stille Nacht, Heilige Nacht (Silent Night, Holy 
Night) + Ihr Kinderlein Kommet (O Come, 
Little Children) + Tannenbaum (O Christmas 
Tree) + French; Guillo Pron Ton Tambourin 
(Willie Take Your Little Drum) + Quelle Est 
Cette Odeur Agreable? (What is That Sweet 
Scent?) + Sus! Qu’on Se Reveille (Awake!). 


SEND NO MONEY— 
MAIL COUPON AT LEFT TODAY! 
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home where there are a number of 
small children. 

_. There are sixteen tracks on the two 
sides. Each alternate track features a 
fsimple Bible story, five of them from 
§ Genesis, the other three from the New 
} Testament: “Baby Jesus,” “The Boy In 
{The Temple” and “John The Baptist.” 
| The intervening tracks contain hymns 
appropriate to the stories. ~ 

An imported American pressing, the 
} quality is to normal mono standards but, 
as I said, it’s strictly for an audience 
of “kids”... little kids! (W.N.W.) 


| AND SCREEN 


HARM’S WAY. Original soundtrack 
of the Otto Preminger film. Music 
composed and conducted by Jerry 
Goldsmith. Produced by Neely 
Plumb. RCA 12-inch stereo, LSO- 
1100. 

Interest: Movie music. 

Performance: Original.' 

Recording: Excellent. 


Stereo Quality: Inconspicuous. 

The music from Otto Preminger’s 
ecent film, based on James Bassett’s 
novel about Pear! Harbour, both for those 
who wish to re-live the film scenes and 
for these who have not as yet seen them: 
| Background music for all sorts of drama- 
tic action, Hollywood style; music to 
grect-one’s-wife-on-the-wharf-by; | music 
to gyrate-sensuously-by; music to greet- 
a-shipful-of-nurses-by; music to identify- 
| a-body-in the morgue-by; music  to-be- 
iseduced-on-the-beach-at - midnight - by; 
imusic to be-drummed-out-of-the-regi- 
iment-by, and so on... 

| Frankly, it sounds rather boring by 


itself. 
_ The tracks are called “Love Theme,” 
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BEST OF GILBERT AND SULLIL- | 

Philharmonic g 
Beecham Choral 
Society conducted by James Walker. 
Stereo, Reader’s Digest 3-record album. 


‘THE 
mf VAN. The 


| Royal 
Orchestra and 


the 


(Also available in mono). 
Interest: G. and S, favourites. 
Performance: Very good. 
Quality: Wide, smooth, clean. 
Stereo: At its best, 


I started off one evening to merely 
} “sample” this set and finished up listening 
to most of it at the one sitting — such is 


its appeal. 


On the six sides are songs from six 
popular G. and S. operettas: “The 
Mikado,” “The Pirates Of Penzance,” 

§ “H.M.S. Pinafore,” “Iolanthe,” “The 
» Gondoliers,” and “Patience.” 

It would take far more space 
than is available here to list all the 
@ songs but there’s well over fifty of 
§ them, including such favourites as “A 
§ Wandring Minstrel I,” “I’ve Got A 

Little List,’ “I Am The Very Model 
Of A Modern Major-General,” “I 

» Am The Captain Of The Pinafore,” 
“When I Was A Lad,” “When I 
Went To The Bar,” “Take A Pair Of 
“Sparkling Eyes” and so on. 

_ While many will know the words 
and music so well that they would 
want only to listen, others not so 


well acquainted with the operettas _ 


. are well provided for. 
On the box is a brief biography of 
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“Liz in Harm’s Way,” “The Rock,” 
“Native Quarter,” “Goodbye,” “Positive 
Identification,’ “Battle Theme,” “Night 
On The Beach,” “Attack,” “The Rock 
and His Lady,” “Hawaiian Mood,” 
“Change Of Command,” “Medley from 
‘In Harm’s Way’: Try Again, Moonburn,” 
“One-Way Ticket” and “First Victory.” 

The recording is of excellent quality, 
with smoothly spread but inconspicuous 
stereo. (J.R.). 
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NOEL & GERTIE, Songs from “Private 
Lives,” “Shadow Play” and “Red 
Peppers.” Noel Coward and Gert- 
rude Lawrence. Also songs by Noel 
Coward. H.M.V. Encore Series, 12- 
inch mono, OELP9130. 

Interest: Vintage Coward, Law- 
rence. 

Performance: Authentic. 

Recording: Old but quite good. 

Another of H.M.V.’s reissues of not- 
able recordings of the past on their 
Encore label, this disc features Noel 
Coward and Gertrude Lawrence singing 
many of the songs they made famous. 
From “Private Lives” we hear “Love 
Scene;” from “Shadow Play,” “Then,” 
“Play, Orchestra Play” and “You Were 
There;” “Has Anybody Seen Our 
Ship;” from “Red Peppers,” together with 
“PIL Follow My Secret Heart,” “Zigeun- 
er,’ “Mrs Worthington,” ‘“Half-Caste 
Woman,” “Parisian Pierrot,” “I'll See 
You Again” and the jnimitable “Mad 
Dogs and Englishmen.” 

The recordings are old and restricted 
in range and frequency response, but 
otherwise quite good. (J.R.) 
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THE MANTOVANI SOUND. Big hits 
from Broadway and Hollywood. 
Mono, Decca LKA7597, (Also 
available in Stereo SKLA7597.) 
Interest: Broadway, a le Mantovani. 
Performance: Lush but precise. 
Quality: Flawless. 


PAMPER E Lee eats 


THE SERADO + THE PIRATES OF PeNance 
a : 


SPORE epi erse BamiINES 
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Gilbert and Sullivan, while the in- 
dividual jackets list the cast and out- 
line the plots. A separate 8-page 
brochure contains the words of all 


the songs, which can be followed 
with ease — and in most cases with 
amusement! 


Musically, the presentation is 
completely satisfying. The soloists 
and the choir are excellent, with dic- 
tion outstanding, while the orchestra 
has all the weight and the definition 
necessary to keep the hi-fi fan well 
content. Indeed, a word of commen- 
dation should go to RCA for the 
technology back of the pressings. 


At £5 for the set, and with a fur- 
ther reduction to those who couple 
it with a purchase of “Joyous Music 
For Christmas Time,” it is value in- 
deed. (W.N.W.) 


gua: Pe Gy! * % 
tN SSS SSS SS eh sagen 


Here is a new turntable made by 
S.R.T. (Scandinavian Radio and T.V. 
Co. of Denmark). It is a marvellous 
looking job especially when mounted 
on its imported palisander wood base 
and with its smoky plastic cover—and 
it has the following advantages. 


The well proved belt drive (same as 
on Labcraft 605) ensures no rumble, 
wow or flutter even after years of use. 
No maintenance is required under nor- 
mal condititions of use—the turntable 
being extremely trouble free. 


Speed adjustment + 10% on all 4 
speeds is made easy because the rub- 
ber mat has strobo lines moulded in. 

The plastic arm of new design, will 
take interchangeable headshells. We 
offer choice of ceramic stereo cart- 
ridge {Merula—a really first class cer- 
amic) or stereo magnetic (the famous 
B and O SPI). Both have diamond 
styli. Stylus pressure is adjusted by 
screwdriver 


The 643 arm has an automatic stop 
arrangement and a simple and gentle 
lowering device to protect your records 


A pre amplifier may be fitted to the 
643 model F. Power supply comes 
from the special motor windings. 


Imported and Distributed by 


G.R.D. INSTRUMENTS 


PTY. LTD 
6 RAILWAY WALK, 
CAMBERWELL, VIC. 
NB "'Clearway Stereo" 
(the perfect stereo) 
soon available 
with a 643 
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EKCO-STYLUS 
RADIOGRAM NEEDLES 


STATISTICS prove that 70 per cent of Record collectors do not change their 
needle before reaching the "DANGER ZONE"! 

REPLACEMENT before you reach this point will protect your records from 
irreparable damage, 

NO NEEDLE lasts indefinitely and it is wise to check them periodically. 

USE our NEEDLE CLINIC to detect hidden wear on your needle. 


This service is FREE. We will give an honest opinion—no replacement recom- 
mended until it is necessary! 


EKCO-STYLUS is available at all good Music Houses. 
Full range — Retipping a Speciality 


Enquiries:— 


ERNEST KUENZLI PTY. LTD. 


60 HUNTER STREET, SYDNEY, N.S.W. Telephone 28-6991 


sarion 


TV & Stereogram Manufacturers 


USE SARLON the only grille fabric 
scientifically woven to ensure 
PERFECT SOUND REPRODUCTION AT 


YOUR SUPPLIER OF 
RADIO, TV AND 
ELECTRONIC 
EQUIPMENT SUPPLIES... 


See the new 
glamorous range 
in a variety of 

patterns & textures 


SARLON INDUSTRIES PTY.LTD. 


47 McEvoy Sfreet, Waterloo, N.S.W. 
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This album, so the jacket notes point 
out, comes as a climax to nearly 20 
years of music making by Mantovani— 
#20 years during which he has developed 
jand exploited the lush sound of his 
j) “singing strings” orchestra. It began, we 
are reminded, with a presentation of 
§ “Charmaine,” which achieved enormous 
}popularity in the Mantovani style — a 
fi style to which it lent itself so admirably. 
} Well, Mantovani does it all once again, 
as commendably and enjoyably as ever, 


PVIVE LA FRANCE, Roger Wagner 

| Chorale. Vocal arrangements by 
Roger Wagner; orchestral arrange- 
ments by Greig McRitchie, Stereo, 
World Record Club 8-7099. (Also 
available in mono), 

Interest: French songs. 

Performance: Smooth. 

Quality: Very clean. 

Stereo: Nicely spread. 

This disc no sooner reached my home 
ithan it was commandeered by one of the 
younger members of the family who hap- 
pens to be studying French — and, of 
f course, French songs. 

The Chorale has not made any con- 
iscious effort to emphasise diction but, 
along with the printed words in the 
jacket notes, it should be a useful disc 
nevertheless, for those who wish to learn 
jwhile they sing. 

} Mind you, I imagine that Roger Wag- 
jner’s main idea was to entertain and 
this the record does in a very pleasant 
manner, whether or not you set any store 
by the original French setting. 

| “Aupres De Ma Blonde,” “La Marseil- 
ilaise,” “Song From Moulin Rouge,” 
\Frere Jacques,” “Mon Amour,” “En Pas- 
Wsant Par La Lorraine,” “Au Clair De 
j/La Lune,” “Vive L’Amour,” “Le Regi- 
iment De Sambre-Et-Meuse,” “Alouette,” 
i‘Parlez-Moi D’Amour,” “Sur Le Pont 
iD’Avignon” “Fais Dodo, Colas, Mon 
Petit Frere,” “Plaisir D’Amour.” 

The sound of the disc is smooth and 
aclean and the stereo nicely spread. Bon; 
tres bon! (W.N.W.) 
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BENNY GOODMAN and his Orchestra 
Featuring GREAT VOCALISTS 
OF OUR TIMES — Buddy Clark, 
Ella Fitzgerald, Johnny Mercer, 
Jimmy Rushing, Martha Tilton, 
Helen Ward. RCA “Camden” 
Stereo, CAS-872. (Also available 
in mono.) 

Interest: Top vocalists of the late 
thirties. 

Performance: Individually good. 
Quality: Fair. 

Stereo: A reasonable imitation. 

} In or around the 1930s popular music 

underwent a change which has _per- 

sisted to the present day. In the earlier 
jyears, jazz and swing bands had domi- 
inated the field but the production of 
better quality microphones at a reason- 
jable price inspired many bands to use 

a vocalist in their arrangements and 

}popular music gradually became vocal- 

| dominated. 

| The Benny Goodman orchestra was 

one of the first to feature vocalists in 

their arrangements and Goodman him- 
self showed an almost uncanny knack 
for discovering and grooming outstanding 
singers —— among them tt great vocal- 
os which can be heard on this new 
isc. 

The style and orchestrative presenta- 


Instrumental, Vocal & Humour 


with these hits from the new generation 
of musicals: 

“Dear Heart,” “People,” “Charade,” 
“Fiddler On The Roof,” “Who Can I 
Turn To,” “Hello Dolly,’ “What Kind 
Of A Focl Am I,” “As Long As He 
Needs Me,” “I Have Dreamed,” “The 
Sweetest Sounds,” “I’ve Grown Accus- 
tomed To Her Face,” “Climb Every 
Mountain.” 

Recommended, if you're at all partial 
to Mantovani, (W.N.W.) 


tion of these artists is, perhaps, a little 
old fashioned by today’s standard, but 
they all show that vocal “something” 
which has enabled many of them to 
endure and even remain on top in 
today’s competitive vocal market. 

The audio quality of the disc is quite 
fair and the stereo a pretty good imi- 
tation, even though it only divides the 
channels in terms of frequency response. 
A disc for the nostalgic. (K.W.J.) 
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DEAR HEART and Other Songs About 
Love. The orchestra and chorus of 
Henry Mancini. RCA Dynagroove 
12-inch stereo, LSP-2990, 

Interest; Mancini arrangements. 
Performance: Warm, fresh sound. 
Recording: Excellent, 

Stereo: Widespread. 

A dozen more goodies from Henry 
Mancini, this time all vocal arrange- 
ments of tunes connected with “Love.” 
As with his previous albums, the music 
has that tantalising sweet-and-sour sound 
of familiar pieces dressed up in new 
and fresh ways; further evidence attest- 
ing to the ability of the composer of 


“Moon River,” “Days of Wine and 
Roses,” “Peter Gunn” and so many 
more. 

The pieces presented are “Dear 


Heart,” “The Girl from Ipanema,” “Mr 
Lucky,” “Soldier in the Rain,” “(I Love 
You and) Don’t You Forget It,” “Song 
About Love,” “How Soon” (theme from 
the Richard Boone Show), “The New 
‘Frankie and Johnnie’ Song,” “Mostly 
for Lovers,” “Man’s Favourite Sport,” 
“Can’t Buy Me Love” and “Dream.” 
Particularly enjoyable are Mancini’s re- 
cent compositions “Dear Heart” and 
“How Soon.” 

The recording is of excellent quality, 
Dynagroove at its best. The stereo is 
smoothly and widely spread. 

Warmly recommended. (J.R.) 


* * * 
SILVER ANNIVERSARY — Liberace. 
Highlights from “The Fabulous 


Career of ‘Mr Showmanship’.” Dot 
12-inch stereo, SZL931,674, 

Interest: “Mr Showmanship.” 
Performance: Schmaltzy but good, 
Recording: Excellent. 

Stereo Quality: Fine. 

More for Liberace fans: A condensed 
musical history of his career. This may 
sound a little corny, but the disc cer- 
tainly doesn’t; it makes very pleasant 
listening. Schmaltzy, to be sure, but 
“Mr Showmanship” certainly can play 
that piano. Whether it be a “good- 
time” tune, an “old smoothie,” a mock- 
sclemn piece or a popular classic he 


makes very relaxed listening. And [| 


suppose everyone likes a little schmaltz 
at some time or another ... 

The tunes he plays this time are 
“Rhapsody in Blue,” “You Made Me 
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M.B.H. 
STEREO 


The Australian 
manufactured 


Pick-Up rivalling 
The World's Best 


MODEL “L” HEADS 
REVEAL HIDDEN 
DIMENSIONS IN YOUR 
STEREO AND MONO 

RECORDINGS 


“Equidyne” Arm Principle gives 
greatly improved tracking with 
resultant lower stylus wear. 


Frequency Response for both 
stereo and monaural—plus_ or 
minus 20 to 20,000 c.p.s. 


Available for 14 and 3 gramme 
tracking. 


Vertical and Lateral Compliance 
—I5 x 10—® for 3 gramme heads 
and 25 x 10—® for 14 gramme 
heads. 


High Output Voltage—Less Back- 
ground Noise. M.B.H. heads have 
voltage outputs averaging 3 to 4 
times higher than most magnetic 
stereo heads. For a recorded level 
of Scms/second, the LS50K heads 
have an output of 22 millivolts. 


M.B.H. heads are designed with a 
15 degrees tracking angle in ac- 
cordance with the international 
agreement for a vertical recorded 
angle of 15 degrees. 


Write for Brochures and Prices. 


WILLIAM WILLIS 


and CO. PTY. LTD. 
428 ELIZABETH STREET, 


MELBOURNE, C.l. PHONE 34-6539 
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speakers 


Dual Cone Types 
6A-7 SA-7 12A-9 


Oual cone speakers give wide fre- 
quency coverage at modest cost. 


Twin-Speaker Types 
6CX-1 8CX-1 


Twin concentric speaker types give 
outstandin hi-fi reproduction within 
their specifications. 


High Compliance Types 
5A-50 8CX-50 
10CX-50 12TX-50 


Availabie in 5” one way, 8” and 10” 


two way plus 12” three way models. 
The combination of “free” edge cone 
on the woofer section together with a 
horn tweeter gives an outstanding full 
frequency performance. 


Love You,” “The Blue Danu 
“The Rosary,” “Tea for Two,” “Boogie 
Woogie,” “Paderewski’s Minuet,” “I 
Don’t Care As Long As You Care for 
Me” and the Liszt Concerto in A 
Major. : 

The recording is of excellent quality, 
with negligible noise and distortion. The — 
stereo is variable, but this is under- 
standable as the tracks come from a 
variety of sources. It’s unimportant. 
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MEXICAN PEARLS. Billy Vaughn 
and his orchestra. Stereo, Dot (Fes-— 
tival). SZL-931,660. (Also available — 
in mono). 
Interest: Melody, rhythm. 
Performance; Very smooth. 
Quality; First rate. 

Stereo: Natural spread. ae 
From the smooth, melodic sax, which 
is featured in most of the numbers, one 
could readily pick this as a Billy Vaughn ~ 
offering, without eyer having seen the 
jacket. It is distinguistted, however, by 
the sound and tempo of the accompani- © 
ments which are Mexican in derivation — 
but solidly worked over by Billy Vaughn 
and Milt Rogers to match the lyrics: 

“Mexican Pearls,” “Blue Orchids,” — 

“Heart and Soul,” “A Melody From The 

Sky,” “Just One More Chance,” “Love — 

In Bloom,” “Dear Heart,” “It’s Easy To — 

Remember,” “Love Letters,” “The Near- — 

ness Of You,” “Willow Weep For 

Me,” “Stella By Starlight.” : 

Yes, it’s very smooth, very easy on 
the ear, very well recorded. Recommend- 

ed. (W.N.W.) 
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12 GOLDEN HITS FROM LATIN — 
AMERICA, Billy Vaughan and his 
Orchestra, Stereo, Dot (Festival), — 
SZL-931,739, (Also available in~ 
mono ZL-31,739.) 
Interest: Gambolling sax. 
Performance; Bright. 
Quality; Good. 

Stereo: Normal. q 
These are gay, foot-tapping melodies 
presented in a style which should ap- 
peal to the young and not so young. — 
When Billy plays, it is hard to resist — 
the urge to get up and circle the floor. — 
While the background orchestration is — 
good the appearance of Billy’s saxo- — 
pe makes the rhythm really spring to © 
ife. 
The track titles; “Mambo Jambo,” — 
“Acerate Mas,” “El Cumbanchero,” — 
“Adios Mariquita Linda,” “Corazon de © 
Melon,” “Noche de Ronda,” “Quien — 
Sera,” “Contigo,” §“Incertidumbre,” 
“Sabor A Mi,” “Perdoname Mi Vida” — 
and “El Dia.” ’ 
_A recommended disc for those who 
pat eae Latin - American music. © 
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THE BEST OF “SDS”—12 Tracks from — 
12 King Stereo Records. Festival — 
12-inch stereo, SFL-931-735, 
Interest: Stereo sampler. 
Performance; Sparkling “big” sound, 
Recording: Excellent. j 

jl Stereo Quality: Doctored dramatic- 
ally. 

Another stereo sampler, this time from 
King Records in Japan. A collection of 
spectacular tracks from a dozen King 
discs, eminently suitable for showin off 
a new stereo system. The sound is high, 
wide and s arkling-—-unashamedie “doc- 
tored” with King’s “Super Dynamic — 
Sound” processing. 

The tunes are “Bim Bam Boom,” 
“String Of Pearls,’ Moon _ River,” 
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“Mambo No. 5,” “On The Street Where 
‘You Live,” “National Emblem,” “Let's 
Dance,” “El Amancer,” “Little Grass 
Shack in Kealakekua,” “Ballad of Davy 
Crockett,” Theme from ‘A Summer 
Place” and “Lady Of Spain.” 

_ Excellent as stereo samplers go, and 
| fine for relaxed listening as well. (J. R.) 
Reo Kio & 


| SHORT AND SWEET. Frankie Carle, 
i His Piano and Orchestra, Produced 
by Neely Plumb, Stereo, R.C.A. 
Dynagroove LSP-3300. (Also avail- 
_ able in mono). 
Interest: Listenable, 
piano/ orchestra. 
- Performance: Pleasing. 
Quality: Excellent, 
iz Stereo: Adequate spread. 
7 Frankie Carle’s “gimmick” here is a 
| group of popular tunes, all “miniatures” 
ito the “16-bar” formula. Beyond the 
i fact that it provides a title, I doubt that 
i reason for the selection will excite many 
| non-technical listeners. What is much 
| more to the point is that Frankie Carle 
lis in very Seay form indeed, as he pro- 
vi ghly listenable selection of “16 


danceable 


i Vides a hi 
; Tunes With A Dancing Beat.” 

i “A Lover’s Lullaby,” “Street Of 
| Dreams,” “Honey,” “It’s Been A Long. 
i Long Time,” “Shine On Harvest Moon,” 
|“Paper Doll,” “I Don't Know Why,” 
“Hair Of Gold, Eyes Of Blue,” “How 
| Come You Do Me Like You Do,” “Fal- 
i ling Leaves,” “Cuddle Up A Little 
H Closer,” “Love, Your Spell Is Every- 
i Where,” “I Don’t Want To Meet Any 
More People,” “Hands Across The 
ee “It Must be true,” and “Ja- 

ac 

| For those with a special interest jn 
| quality, the sound js very smooth and 


| clean, with generous rhythm bass. The 
| stereo is good too. (W.N.W.) 
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| HOLLYWOOD FAVOURITES. Ethel 
| Smith, Electronic Organ with 


Orchestra. Stereo, Festival SDL- 

931,709. (Also ayailable in mono 

DL-31,709). ; 
- Interest: Popular electronic organ, 

Performance: Flawless. 

Quality: Normal. 

Stereo: Normal, 


| Many years ago, when electronic 
| Organs first made their appearance, our 
| late editor John Moyle remarked that 
lhe didn't care much for them — they 
/ sounded “too much like a person playing 
| their amplifier.” I thought of this again 
as I listened to Ethel Smith, chirping 
| away merrily in this new LP. She’s pre- 
i cise, rhythmic, dextrous, she selects a 
i variety of tempos but the organ voicing 
| never varies much from the standard 
“Hammond popular mixture.” 

| It is simply a matter whether or not 
i vou like organs played in this fashion. 
i1f you do, then you'll certainly enioy 
this one. And, if you’re a fan of Ethel 
) Smith in particular, I doubt that you'll 
i gzet a better portrait than the one on 
| the jacket. 

| The selections, Hollywood favourites, 
imost of them in dance tempo are: 
| “Charade,” “Dear Heart,” “Love Is A 


WANTED YOUR RECORDS 


as trade-in on new records (many thousands 


VICE: 

Jin, 1/6, 2/6; 10in LP, 4/6: 12in LP, 6/ ea. 

R. SWAP’S MAIL ORDERS, Record Div., 
P.O, Box 265, Broadway, Qld. 


LOCAL DISC “A WINNER” 


THE TRIO ORFEO at “La Taverne.” 
Guitarists/vocalists. R.C.A. 12 
inch stereo, SL-101622. Also in 
mono, on L-101622. 

Interest: Popular trio. 
Performance: Top-notch. 
Recording: Excellent. 

Stereg Quality: Wide, smooth. 


Wow! Full marks to R.C.A. for this 
splendid lJocally-recorded disc of the 
highly-talented Trio Orfeo playing at 
the Edgecliff restaurant “La Taverne.” 
For both performance and recording 
it wins my vote as the best local 
recording for many a long day. 


The trig comprises three young 
Greek guitarists-vocalists: Con Theo- 
fanopoulos, tenor, Jimmy Haramis, 
bass, and Basil Varikos, baritone. 
They play together as one; and on 
this disc they swing through a dozen 
lively but smooth arrangements of 


“Never On Sunday,” “Adventures In 
Paradise,” “Espana Cani,” “Ya Sena,” 
“Ave Maria No Morro,” “Tsitsanis’ 
Solo,” “Ikosara,” “Quando Calienta 
E! Sol,” ‘The Green Leaves of Sum- 
mer,” Theme from “Zorba The 
Greek,” “Psaropoula” and “Mexican 
Hat Dance.” 


“Ya Sena” (For You) is Con Theo- 
fanopoulos’ own composition; it re- 
veals his considerable talent, and 
makes fine listening. But then, the 
whole disc is the same — really 
pleasant music, 


And as I said, the recording is 
the equal of the performance: excel- 
Jent in all respects. Crisp, clean 
sound, with excellent stereo presence 
and sparkle. A credit to all con- 
cerned, and certainly comparable with 
the best overseas recordings. 
Recommended—a winner! (J.R.). 
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The AIWA DM47 is a unj-directional dynamic micro- 
phone of exceptional quality fitted with sliding ON/ 
OFF switch and tilting mounting base with univer- 
sal thread for use with MS6 Floor stands, Tough 
diecast aluminium case with black and chrome 
finish. The DM47 featuring front sound (soloist) charac- 
teristics and high sensitivity together with excellent 
styling is designed specifically for the exacting 
work of professional recording. Replaceable her- 
metically sealed polyester-film diaphram. Impedance 
502 or S5OKQ, Frequency response 40-18,000 cps, 
Sensitivity 75 d.b., Dimensions 53’ x 1}}', Weight 
14 Ibs. with cord, 


AIWA 
DM51.C>- 


The AIWA DM51 is a high quality Non-directional dynamic micro- 
phone featuring ON/OFF switch and table stand, complete with fly 
off cradle and universal screw thread for Goldring MS$6 Floor stand, 
Striking appearance, rugged construction and exceptional response 
suit this unit for all, professional entertainment and recording work, 
Finished Black matt enamel and satin chrome trim. impedance 50%) 
or SOKQ, Frequency response 50-15,000 cps, Sensitivity 55 d.b., 
Dimensions 10’’ x 13’, Weight 63 Ibs. 


AIWA 


DM14. 


DM 47 £18.0,0 


DM 51 £13.10.0 


The AIWA DM14 is a high quality non-directional 
physically compact dynamic microphone. Complete with 
light table stand and fitted with fly off cradle. The fine 
characteristics and physical dimensions of this model 
suit it jdeally for use with quality T/recording, grams 
and general recording work. Grey enamel finish with 


chrome trim. 
Impedance 50{? or S5OKQ, Frequency. response 100- 


(Y Ski, 
10,000 cps, Sensitivity 75 d.b., Dimensions 33” x 3” 


Weight 94 ozs, DM 14 
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(Aust) Pty. Ltd. >. Z 
443 Kent St., Sydney. 29.1276 = 


" x 
Vic.: Goldring Engineering Dist. Ltd.; 366 Little Bourke St., Melb. 67 1197 wm eM 
Qid.; Commerce Aust. Pty. Ltd., 235 Edward St., Bris. 2 7875 fy 
§.A.: Farley & Faby. 77 Wright St., Adel, 51 5117 
W.A.: Goldring (W.A.) Pty. Lid., 144A William St., Perth. 21 6500 
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DP4 DYNAMIC MICROPHONE 


The reliable DP4 dynamic microphone 
is slender and unobtrusive, and provides 
an extended frequency response for all: 
Public Address, Recording and Com- 
munication applications. Frequency re- 
sponse extends from 50 c/s to 15,000 
c/s, and this compact unjt may be used 
with floor, table or desk stand; the 
versatile DP4 is also an effective hand 
held microphone. Weighs only a few 
ounces. 25, 600 and 50,000 ohms. 


Australian National Distributors : 


Gray Pey Jbedl, 


Sydney Office: 26 Ridge Street, North Sydney, N.S.W, Tel. 92 3890. 


LOOK AT THESE.. SPECIAL 
FOR NOVEMBER — UNBEATABLE 


Head Office: 28 Elizabeth Street, Melbourne, Vic. Tel. 63 8211, 63 8166 
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REVERE cRATION BY GRAMPIAN 


Designed by Grampian Laboratories for professional or 
amateur use, this precision instrument employs a pair of 
mechanical delay lines with electro-magnetic transducers 
to simulate the effect of the “live” hall. Tota] reverber- 
ation time at 300 c/s can be greater than two seconds. 
Both direct and reverberation paths are provided .. . the 
unit is solid state and power supplies consist of two 9v 
batteries or an AC adaptor. The quality of recorded 
music may be improved considerably with the addition of 
Grampian Reverberation, particularly where the recordings 
ae meee under ioeacs Eel sus canditions. 


INTERSTATE REPRESENTATIVES: 
N.S,W.; Audio Engineers Pty. Ltd., 342-344 Kent Street, Sydney. Tel. 29 6731 
8.A.: Eilco Sales Pty. Ltd., 233 Rundle Street, Adelaide. Tel. 23 3450 
Q'land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1014 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 25322 
A.C,T.: Australian Physical Laboratories, P.O. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 
N.T.: Pfitzner’s Music House, Smith Street, Darwin, Tel. 3801 


OFFERS 
VALUE 


ARMSTRONG za 1. 


ntegrated Stereo 
Amplifier. . moss ts 
R 


1 Pioneer SMB 161 Stereo amplifier with =« a 3 Armstrong 221—illustrated above—inte- 
AM/AM/SW tuners, Labcraft 605 turn- § 2 Leak Stereo 30 solid stereo amplifier. grated Stereo amplifier with magnetic 
table. All balance arm. Shure M77 mag- #8 2 Goodmans “'Triaxiom’’ 212 wide range «: pick-up inputs, Dual haa B&O diamond 
netic Sab hy a 2  Wharfdale RS/DD §& speakers. Ask for a price ® magnetic cartridge. 
speakers. If you prefer the Lab- a with any other Frcakers of £1 a Wharfedale pepe RS/DB | 
craft 543 pian cs with Ld your choice .. . s speakers ee hes . . 
Ceramic diamond cartridge wits P= : 
the) costs iS. i iene en a ae . a 
adconscscaugnacdsccapsuuddeddecakveee globe ie UveWeGuuecbbevsveccasueOedecdoccccucigs cepETicgn. 2 eat 
4 Armstrong 222 — world’s best Stereo 5 ® 
amplifier. Made in England. Power 8 - & Full range world’s best, made in Eng- 
output 10 per channel push-pull. Frequency § « land, Armstrong tuner amplifiers just 
response — 30-20,000 c.p.s. +1dB Power 4s 5 The proven Star SA30. Labcraft 605 © arrived. 220 stereo power amplifier. 225 
response—30-20,000 —_c.p.s, +1dB Power $ turntable. JH tone arm. Shure M-77 §&  stereqg pre-amplifier. 222 jntegrated stereo 
Distortion—less than 0.5% at 1K/cs 4 magnetic cartridge, 2 Twin- « amplifier. 223 AM-FM tuner. 226 stereo 
measured at 8 watts. Goodman's Twin- # cone 10in. Wharfedale RS/ = tuner-amplifier, 227 stereo tuner-amplifier. 
exiette speakers, 8in., or Wharfedale Super § Do speakers. Total price s Plus Armstrong 127 and Armstrong 221. 
RS/DD 8in. Garrard 86 Hi-Fi ® s 
turntable with Decca Deram £109 . : 
cartridge diamond needle ‘2 
SSSSHTHHSSSCSSSATESCSSSSHSSSSSK HSH ASSTHSSHPH TK SVHA GSS SSH TSSSCC HHS ASEH S ERT T HAPS THATS TETTHSES HH ETTORE H ASSESS SeeSeeeES 
H 8 P.E, Germany’s best turntable. Belt 5 
: driven, with hydraulic lowering device. § 
7 Armstrong 127 IM-FM tuners, pick up Pestert designtoen Puli Lapin Boheme \ Labirati ‘60S !"turita biel stl Saleen 
input, tape recording input, perfect stereo J aa © go0cra urntapie. . 
amplifier. Dual 1010 Hi-Fi’ turntable. cieciaues Sos’ preamplifier < and eo ema 9 peo diamond magnetic cartridge. Dual 
Heco—made in Germany— 1 power amplifier. 2 Heco speakers system & 1009 Hi-Fi turntable. 
er Foo Suaeranee * complete in original speaker cabinets. Fre- = Wharfedale Super RS/DD 
speakers .. tees s quency response 18-25,000 cycles flat. Size = Speakers, Total price ,. ., 
« 24x10x10. Fantastic sound | 
s feproduction. Complete £290 s 
a Piiiten . atak we i et, ea ae bg 


We will care-pack and freight anywhere. If the goods you require are not 
listed write for our prices—you’ll be delighted! R.M.S. are famous for selling 
the best quality equipment, and indisputably the cheapest in Australia. 


RECORDED MUSIC SALON 23 COLLINS STREET 


MELBOURNE 
C. PINCZEWSKI TRUE FIDELITY Telephone: 63-6257 


WHOLESALE AND TRADE ENQUIRIES WELCOME 
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any Splendored Thing,” “Theme From 
Black Orpheus,” “Laura,” “Never On A 
Bunday,” “More,” “Theme From Exo- 
us,” “Theme From A Summer Place,” 
‘Moonglow and Theme From Picnic,” 
‘Hi Lili, Hi-Lo.” 

Technically, the disc is well up to 
fncrmal stereo standards which, these 
Hdays, leave little to be desired. (W.N.W.) 

. Ke kok 


STEREO SAMPLER, King Records, 

oo Stereo, King (Festival) SFL- 
Interest: What King can do. 
Performance: Well above average. 
Quality: Some tracing distortion, 
WStereo: Spread, separation outstanding. 

“Sampler” records are usually worth 
Bclose scrutiny because they are attrac- 
ftively priced (in this case 39/6) and be- 
cause they usually contain items care- 
ffully selected for musical merit and 
technical quality. 

Although I have spoken very highly 
fof King records in the past, I was 
ffrankly rather cisappointed with this 
tsampler—or, at any rate, with my parti- 
tcular pressing. The music exhibits the 
undoubted virtuosity of the King Com- 
fpany’s artists, the frequency response is 
wide and the stereo spread is outstand- 
ing, as it generally manages to be. But 
ithe tracks, particularly on side 1. just 
Wdidn’t have the ultimate quality that I 
had hoped to hear; either that or the 
fmodulation was just too much for my 
fitypical magnetic pickup. 

On this sampler you will hear: “La 
sCumparsita,” “Moonlight Serenade,” 
B‘Johnny Guitar,” “Hawaiian Wedding 
isong,” “Maria,” “The Peanut Vendor,” 
Moon River.” “Smoke Gets In Your 
Eyes,” “I Left My Heart In San Fran- 
cisco,” “Coppelia.” 

# Yes. it’s a good record, well worth 
jits price if you like the numbers, but 
icertainly not perfect. (W.N.W.) 

Nok ok 


SOMETHING TO REMEMBER YOU 
BY. The Melachrino Strings and 
Orchestra. Stereo, RCA Dynagroove 
LSP3398. (Also available in mono.) 
Interest: Schwartz and Dietz. 
Performance: Average. 

Quality: Good. 

A smooth presentation of melodies by 
iSchwartz and Dietz, designed to recall 
nostalgic memories; an ideal background 
for dining with soft candle-light. High- 
flight of this record is the evergreen 
“Dancing in the Dark.” 

The other tracks which I felt stood out 


over the others were “Louisana Hay- 
ride” and “I guess I'll Have to Change 
My Plan.” Other titles are: “Something 
to Remember You By,’ “A Shine on 
Your Shoes,” “Moanin’ Low,” “If There 
Is Someone Lovlier Than You,” “Waitin’ 
for the Evening Train,” “Alone Togeth- 
er.” “I See Your Face Before Me,” “New 
Sun in the Sky,” and “By Myself.” 

The quality of the pressing is good 
and it can be recommended to those who 
like to relax and drift back over the 
years. (K. W,) 

* * * 


DANCETIME, Sammy Kaye and His 
Orchestra. Festival 12 inch 
Stereo, SDL-931,737. (Also available 
in Mono.) 

Interest: Instrumental Fox Trots. 
Performance: Smooth. 
Recording: Good, © 

Stereo Quality: Well spread. 

Well known melodies presented in a 
smooth style make this record a good 
choice for your dance album. Of the 
tracks featured we could only criticise 
the title song from the James Bond 
picture, “Goldfinger.” I feel that the 
cacophony of brass instruments in this 
track was out of touch with the theme 
of the remaining tracks. 

Very ably presented, and of certain 
interest to Beatle fans, is Eight Days 
of the Week. Tracks other than these 
mentioned above: “Red Roses for a Blue 
Ladv,” “Dear Heart,” “If I Loved You,” 
“Sophia,” “You’re Nobody ’Til Some- 
body Loves You,” “Cry,” “Blue Pre- 
lude,”’ “My Love Forgive Me,” “Willaw 
Weep for Me” and “The Night Walker.” 

The track titles almost read like a 
hit parade and it seems inevitable that 


this record should prove popular for 
dancing and listening, (K.W.) 
* * * 


TRADE WINDS—Earl Grant, organ 
and piano with instrumental accom- 
paniment. Universal Record Club, 
12-inch stereo, SUP-7111. Also in 
mono, on UP-711. ] 

Interest; “Romantic” organ, piano, 
Performance: Smooth, languorous, 
Recording: Excellent. 
Stereo Quality: Good. 

A quiet, dreamy, “romantic” disc from 
Earl Grant, the well-known organist- 
pianist. With rhythm and instrumental 
accompaniment now and then he mean- 
ders languorously but masterfully 
through “Trade Winds,” ‘The Gir] from 
Ipanema,” “Street of Dreams,” “Moon 
of Manakoora,” “Eternally,” “Quiet Vil- 


RICHARD TAUBER — Recommended -----e--rerrenernenerns 


’ THE ROMANTIC VOICE OF 
RICHARD TAUBER. With 
orchestra conducted by Henry 
Geehl., Mono, Parlophone 
Odeon PMAO-7008. 

Interest: Great tenor. 

Performance: Characteristic but 
good. 

Quality: Excellent for its era. 

The famous Viennese operatic 
tenor is remembered for different 
reasons by different groups of people. 

For his interpretations of Mozart, 
for his roles in opera and operetta 
for his singing of popular romantic 
songs. 

These last are featured on this new 
disc — hence the title. If you happen 
‘to be one of the many who had a 
soft spot for Richard Tauber in this 
role, monocles, mannerisms and _ all, 
‘you won't want to miss it. Nor are 


—D Oa oD Oe OEE EOE EEE 


a ar 


PO Oe tw 


you likely to feel let-down, as Some- 
times happens with dubbing from old 
recordings. Tauber’s voice will match 
your fondest nostalgic memories, 

The titles: “Speak To Me Of Love,” 
“Marcheta,” “When Day Is Done,” 
“Only A Rose,” “Kiss Me Again,” 
“Solitude,” “Love, Here Is My 
Heart,” “I'll See You Again,” “The 
World Is Waiting For The Sunrise,” 
“Sleepy Lagoon,” “All The ‘Things 
You Are.” 

To E.M.I. engineers must go the 
credit for lifting the recordings from 
whatever sources they had to this LP 
disc. The response’ is “somewhat 


limited at the top end, though only 
hi-fi fans will notice it, but there is 
no background noise and only a few 
isolated instances of distortion, 

thatece! 


can recommend. 
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VORTEXION 


WVA Mono £172/2/6 


WVYB Mono £202/10/0 
CBL Stereo £225/0/0 


including Sales Tax. 


Before you spend £100—£200 on @ 
tape recorder why not spend a few 
shillings on a Vortexion manual? 


These manuals contain up to 44 
pages (for the stereo recorders) of 
helpful information covering every 


facet of recording and replaying tapes. 
Obviously there is no sales talk in an 
instruction manual. Even if you do not 
buy a Vortexion you will gain a tre- 
mendous amount of knowledge and help 
from these manuals which would be the 
most comprehensive supplied with any 
recorder. Subjects covered include, 
dubbing, echo effects, editing, multiple 
recording, etc. 

If you do buy a Vortexion—and most 
people who want a really good re- 
corder, do—we will refund the cost of 
the manual, 

Three models are available, WVA 
mono, WVB mono (includes extra amp- 
lifier and head for monitoring, etc.) 
and CBL stereo. The WVA and WYB 
mono manuals cost 7/6 and the CBL 
stereo manual costs 12/6, 

lf you are contemplating buying any 
recorder send a postal note for a Vort- 
exion manual and see exactly what Vor- 
texion can do for you, 


SSSSSSSURERSRHREBRERESHRBeY 
LEROYA INDUSTRIES 
PTY, LTD. 

672 HAY STREET, PERTH, 
W.A. 


Please send me manual for Vor- 
texion WVA, WYB, CBL* 


Enclosed is Postal Note for 7/6, 
12/6* 


oe epeoeeveveaeveoe ere genera? 


Name 


Address 
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%* Strike out models and price not 
applicable. 
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THE MOST REALISTIC 
HGH FIDELITY SOUND 4 
ORIGINATES WITH | 


ORTOFON 


SELECT YOUR NEW ORTOFON TONE 


ARM FROM THIS WIDE RANGE! 


FOR TYPE "G’ SHELLS SMG 212 
AS ILLUSTRATED ABOVE § RKG 309 
RMG 309 
FOR TYPE A” SHELLS §212 
ILLUSTRATED BELOW 


§K212 
RK212 = $309 
RK309 = RM309 


illustrated: The popular 
Sa Orfofon SMG 212 arm. 


ORTOFON CARTRIDGES 


Type “A’’, “C" and “SPU? mono and stereo 
cartridges are available everywhere. Type 
A” is for gencral hi-fi use—Type “'C"’ for 
professional use und the serious music lover; 
the “SPU”’ series is designed for all high 
quality stereophonic applications. METAL “G" 
SHELLS: Any cartridge may be used with 
ORTOFON “G” arms when fitted in the open- 
front metal “G"’ shell. All mounting hardware 
is supplied. 


HIGH QUALITY SOUND AND 
RELIABILITY STARTS WITH 
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Australian National Distributors: 


Simon Gray Pty. Ltd. 


Head Office: 28 Elizabeth Street, Melbourne, Vic, Tel, 63 8211, 63 8166 
Sydney Office: 26 Ridge Street, North Sydney, N.S.W. Tel. 92 3890 


The audio enthusiast seeking the ultimate in high fidelity 
sound confidently selects ORTOFON tone arms and 
moving coil cartridges. Introduction of the stereo SPU 
series substantiates the claim that the moving coil prin- 
ciple is the best system for the reproduction of recorded 
sound. ORTOFON offers uncompromising design as 
well as sturdy, meticulous construction; wide, stable 
frequency response and freedom from distortion are in- 
herent in ORTOFON’S moving coil system. Exacting 
demands of professional engineers are satisfied by ORTO- 
FON moying coil pick-ups—reviewers are enthusiastic 
in their praise! An open invitation is extended to you 
to compare the ORTOFON SPU-GT-E moving coil cart- 
ridge (above) with any other cartridge regardless of 
price, and listen to the astounding difference! 


ADVANTAGES OF THE ORTOFON ELLIPTICAL DIAMOND STYLUS 


The Ortofon elliptical diamond stylus closely approxi- 
mates the shape of the original cutting stylus and is 
able to track the most complex waveforms without dis- 
tortion due to pinch effect. Freedom from distortion is 
obyious toward the centre of the disc where pinch effect 
is always a problem. The SPU-GT-E allows lower play- 
ing weight which results in less wear to the stylus and 
to recordings, 


BASIC SPECIFICATIONS OF THE ORTOFON 
SPU-GT-E STEREO CARTRIDGE 


Weight of cartridge 8 gms. 
Impedance 2 ohms 
Output in mV/cm/sec 0.05 


Frequency response 
(plus or minus 2dB) 


20——20,000 c/s 


Channel separation. 20—25dB. 
Compliance 10 x 10—6 cm/dyne 
Equivalent mass at stylus point 1 m 


Directional force at stylus point 10 me eee 
Tracking pressure 2 gms. 
Stylus tip radius (major axis) 23 microns 
Stylus tip radius (minor axis) 8 microns 


EA/6/655 


INTERSTATE REPRESENTATIVES: 
N.S.W.: Audio Engineers Pty. Ltd., 342-344 Kent Street, Sydney. Tel. 29 6731 
S.A.: Eifco Sales Pty. Lid., 233 Rundle Street, Adelaide. Tel. 23 3450 
Q'land: Sydney G. Hughes, 154-158 Arthur St., Mew Farm, Brisbane. Tel. 68 1014 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 786! 
Tas.; K, W. McCulloch Pty. Lid., 109 York Street, Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories, P.O. Box 225, Canberra City 

Tel. 4 3010 (Mr. J. E. Howe) 
N.T.: Pfitrner's Music House, Smith Street, Darwin. Tel. 3801 
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“Sweet Leilani, ” “Ruby,” “Medi- 

ation,” “How High The Moon,” “Love 

"heme from ‘El Cid’” and “Summertime 

n Venice.” 

t makes very pleasant listening, and 
uld be fine for quiet parties or “even- 

RD home.” The recording is fine. 


ok 


RLY ELLA—Great Ballads by Ella 
_ Fitzgerald. “Mixed Emotions,” “It’s 
Too Soon To Know,” “Baby Doll,” 
“Walkin’ By The River, ? vMelan- 
choly Me,” “Someone Like You,” “I 
Hadn’t Anyone Till You,” “Do You 
_ Really Love Me,” “So Long, ” “Gee, 
_ But Pm Glad To Know You Love 
_ Me,” “Even As You And I,” “Cry- 
ing.” Universal Record Club, Mono, 
UJ-662. 

Interest: Ella in the 40s. 
Performance: Always good. 

Quality: Variable. 


The tracks on this disc were cut during 
period 1940 and 1953 when Ella 
gerald had firmly established herself 
a top vocalist and had, in fact, taken 
ver the nominal leadership of the fam- 
pus Chick Webb Orchestra with which 
le got her early start in the 30s. 

Ila is perhaps best known for her 
vocals but she is equally at home 
ith a good ballad, as her performance 
this disc aptly demonstrates. Despite 
narvellous vocal technique she has no 
ily identifiable tricks or gimmicks but 
jsimply enhances each number with a 
jsUperior musicianship which unfailingly 
espects the songwriter’s intentions. 
The audio quality on the disc is 
Omewhat variable although about as 
d as could be expected for the years 
production, (K.W.J.) 

ee 


SELECTIONS FROM GREAT 
OPERETTAS—The Vienna State 
Orchestra and The Vienna Orches- 
tra under the direction of Hans 
Hagen, Festival, Stereo. SLF-931,- 
699. (Also available in Mono.) 
Interest: Background operetta fav- 
ourites, — 

Performance: Tasteful, 

Quality: Excellent, 

Stereo: Even spread. 

This disc features a tasteful selection 
f easily recognised tunes from some 
f the great operettas of the past. The 
jenna State Opera Orchestra, in which 
ringed instruments predominate, plays 


ODERN JAZZ 


2 THE SHERIFF, featuring the Mod. 
ern Jazz Quartet. “The Sheriff,” 
“In A Crowd, i “Bachianas | Bra- 


PO ee eS 


sileras,” “Mean To Me,” “Nat- 
ural Affection,” *Ponnie’s 
Theme,” “Carnival.” Universal 


Record Club, Mono. 

Interest: Modern jazz. 

Performance: First-class. 
Quality: Good. 


- The MJQ are deservedly famous 
for their playing, as a quartet, of 
_ formalised compositions in the clas- 
sic sense and a majority of the num- 
_ bers on this disc follow this pattern. 
_ The exceptions are “Donnie’s 
Theme,” which is a straight 32-bar 
swinger in C Minor with an E Flat 
‘release, and ”The Sheriff,” which is 
also fairly straight and in which 
Lewis relies on a formula, for the 
main phrase, that has enjoyed cur- 


US-713. 
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those numbers which demand a smooth 
treatment of the melodic line while The 
Vienna Orchestra is featured on those 
which require a more forceful, brassy 
treatment. 

The disc makes very pleasant back- 
ground mustc which, with a constant 
change of both orchestra’s and tunes, is 
never boring and always entertaining. 

The full list of tunes played is too 
numerous to present here but the follow- 


ing operettas are represented: “The 
Dubarry,” “The Merry Widow,” “The 
Waltz Dream, * “White Horse Inn,” 
“Pagganini,” “Count ess Mariza,” “The 
Laughing Groom,” “Marietta, » “The 
Tzarist,” “Friederike,” “Clivia” and 


many others. 

The audio quality of the disc is good 
throughout and the stereo has a nice, 
even spread. Recommended. (K.W.J.) 

* * * 


CAROL CHANNING ENTERTAINS, 


Arrangements by Lew Davies and 
Robert Byrne. Originated and pro- 
duced by Enoch Light. “Elegance,” 
‘Vll Die Happy,” “Mean To Me,” 
“When You're Smiling,” “Baby, 
Won’t You Please Come Home?’ 
“Dear Hearts And Gentle People,” 
“Widow’s Weeds,” “Makin? Whoo- 
pee,” “Ain’t Misbehavin’,’? “Home- 
sick Blues,” “You’ve Gotta See 
Momma Every Night,” “Bye Bye 
Blackbird.” Command, Mono. 
NDL-31,694, 

Interest: Carol Channing. 
Performance: Well .. . 

Quality: Excellent. 

I am told that Carol Channing is a 
tallish and most attractive blonde who 
has a great personality. From her im- 
pressive list of Broadway successes (she 
is currently the star of “Hello Dolly”) 
I must conclude that she is also an ex- 
cellent actress. 

On this disc, however, we are con- 
fronted with her disembodied voice and, 
quite frankly, I found this not a bit 
entertaining. In fact, it was quite 
nauseating. Her unpleasant accent and 
silly, simpering approach to most num- 
bers might be tolerable when coupled 
with her visual image, but as straight 
audio it’s an unpleasant experience — at 
least as far as I’m concerned. 

As if to compensate for Miss Chan- 
ning’s voice, the audio quality of the 
disc is really excellent, as is Enoch 
Light’s backing. (K.W.J.) 


rency among jazzmen for a good 
quarter-century, 
The best track on the disc, in my 


book, is “Bachianas  Brasileras,” 
which is a composition by Heitor 
Vill-Lobos and one of the works per- 
formed by Laurindo Almeida with 
the MJQ at the 1963 Monterey 
Jazz Festival. Milt Jackson is superb 
on this track, particularly in his use 
of grace notes and the slight delays 
so characteristic of his acute sense of 
timing. 

In “Carnival” and “Natural Affec- 
tion,” the group turn to a bossa nova 
beat, a rhythm for which John Lewis 
has expressed a frank admiration. 

The audio quality is generally very 
good, although there are One or two 
places in which the heavily recorded 
vibraharp has produced groove mod- 
ulations that only the very best of 
pickups will be able to follow. 
(K.W.J.) 
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If you want 


STEREO 
EQUIPMENT 


You'll deal better with 


H. B. RADIO PRODUCTS 


Cabinets for equipment and speakers 
at FACTORY PRICES are available 
from stock or we'll make to your 
order. 

You will find our value terrific on 
Amplifiers—Stereo, radio chassis-— 
players—speakers—tape decks. 


NOVEMBER SPECIALS 


Special “package deal” 
quotes based on_ Pioneer, 
Star or Sansui units. 


NEW D.P. SLIMLINE enclo- 
sure to suit 10in and 12in 
speakers, size: 26 x 18 x 74. 
£9/5/ 
Cabinet Kit only .. .. £5/5/ 
MAGNAVOX or ROLA design 
slimline cabinet with 8 WR or 
8 MX speaker fitted, £12/12/6 
Cabinet Kit only . £5/5/ 
STANDARD design slimline 
cabinet (1.5 CF) with dispersed 
io complete with either 
harfedale Super 8 RS/DD or 
Goodmans easy 8 
speaker .. avis 
Cabinet Kit only a ae 
GOODMANS design x ’ CF 
cabinet with tunnel, and Twin- 
axiom 10 speaker, 3in gala 
Cabinet Kit only .. .. £8/10/ 
WHARFEDALE design 3 CF 
cabinet (R3) and Golden 10 
speaker, tin materia] £27/10/ 
Cabinet Kit only .. .. £8/10/ 
Available in Maple, Walnut 
or Rosewood colours. Best 
lacquer finish. Teak veneer. 
10/- extra on all cabinets except 
last 2 which are 30/- extra. 


Bookshelf 
Complete, 
. £3/10/- 

‘including 
ne bond, etc., 
£7/15/- 

Choice of Magnavox — or 
Rola tweeters, 


Postage N. S.W.°.10/-3 Old., Vic. 
Tas 14/-; other States 20/- 7 


PLAYMASTER 
Speaker System. 

£15, 
Cabinet kit only . 


All other . parts 
speakers, 


Write for Stereo Catalogue 


H. B. RADIO PRODUCTS 


Manufacturers of Quality Radio and 
Radio Furniture for 36 years. 


103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 


Telephone: 56-5580 
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Clearway Be 
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The popular Labcraft turntable is now available with mains oper- 
ated solid state transistor amplifiers mounted underneath! Full 
12 watts RMS per channel! 


Negligible distortion, 30-20,000 cycles with treble cut and 
bass boost. There are no transformers and the clarity of 
reproduction is superior for this reason. The damping factor is in 
excess of 100. Any speakers from 6 ohms to 30 ohms can be used 
(accidental shorting of speaker terminals will not destroy the 
transistors) , : 


B & O or All Balance Arms either with or without microlifts can 
be supplied. We recommend the B & O magnetic cartridge (SP! 
through to SP8). 

Here at last is a stereo sytem which is virtually perfect yet light 
and compact. With the SP8 15 deg. Elliptical stylus we claim to 
have a standard of reproduction from records which is absolutely 
unbeatable for home use. To get the best from records, play them 
on Clearway Stereo. (Retail prices from £160 inc. tax.) 


Available from 
Distributors: 


GRD. INSTRUMENTS PTY. LTD. 


6 RAILWAY WALK, CAMBERWELL, VIC. 
Telephone 82-1256 


For the TAPE enthusiast the B. & O. Beocord Stereomaster — it's Superlative! 


oer 
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TRADE 
AND 


REVIEWS 


RELEASES 


THE BEOCORD 2000 SYSTEM: 


integrated hi-fi and stereo tape 


The “Beocord 2000" stereo tape recorder pictured has features 
which should make it of interest to almost every, audio enthusiast and hi- 
fi fan. Fully transistorised, it is designed so that it may be used as the 


heart of the stereo system 


rather than as an "add-on"; the 


inbuilt 


power amplifiers and magnetic pickup preamps give full-scale perform- 
ance with convenience of operation. Made by the Danish firm of Bang 
and Olufsen, it was sent for review by G.R.D. Instruments Pty. Ltd. 


At some stage or other, the majority of hi-fi enthusiasts desire to add 
™ tape to their system—either as a permanent facility, fixed in position 
with the rest of the equipment, or as a mobile facility which can connect 


into the system as reguired. 


_The addition usually involves either a complex and somewhat incon- 
venient system of interconnection cables or a rather wasteful duplication 


of equipment and functions. 


: If the user wishes to use the tane machine as a mobile facility, the 
inconvenience and/or inefficiency is usually accepted as the price which 


must be paid. 


The enthusiast who requires only a fixed tape facility is in a rather 
‘different situation; since he does not require the tape machine to be avail- 
able as a self-contained and isolated unit, 
point of view to incorporate the tape equipment as much as possible into 
the system. By doing this he obtains the “most” performance from the 
“least” equipment and cash outlay; costly duplication and complex intercon- 


nections are kept to a minimum. 


To date, the conventional approach in the latter types of application 
has been to add a so-called ‘‘adapter’”’ tape machine to the system; this 
type of machine lacks output amplifiers and speakers, and it will thus com- 
bine economically with a standard system, However, this approach is by no 


means the best possible one; very often 


_ wasteful duplication of preamplifiers and 


tone controls still occurs, and there are 
ag more interconnections than one would 
ike. 

B & O appear to solve. this problem 
rather well by adopting another approach; 
making the stereo tape machine the heart 
of the system rather than an add-on unit. 
As the elements of a tape machine include 
those of an amplifier system, this quite 
logical move permits the designer to make 
almost all essential interconnections within 
the machine and combine functional versa- 
tility with straightforward and convenient 
operation. 

That this procedure pays off well for both 
designer and user becomes evident after 
some time spent using the Beocord 2000 
and reading through its accompanying 55- 
page guide booklet. The number of functions 
which may be performed with this machine 
is most impressive, yet careful design has 
kept operating complexity to the point 
when it is only slightly greater than that 
associated with a standard mono recorder 
plus ancillaries. 

And, lest the initial discussion gave the 
impression that a “heart of the system” 
tape machine like the 2000 must of neces- 
sity be something of a monster, the table 
model shown measures only 17.7in. x 14in 
x 7.5in, including lid; it weighs only 35 
pounds. Well might it be said that B & O 
have incorporated the hi-fi system into the 
tape recorder rather than the tape recorder 
into the hi-fi system .. . 

In other words, using the Beocord, one 
can have a completely portable stereo 
system no larger than a typical stereo 
recorder — having one’s cake and eating 
it as well. In fact, B & O anticipate this 
by making available a suitcase version, 
with split-lid speakers. Both versions are 
available in either 2-track or 4-track models. 

The tape transport or ‘‘deck”’ is powered 
by a single Papst external-rotor synchronous 
motor, the motor being operated from the 


it is most desirable from his 


power transformer used to power the am- 
plifier system. This allows the machine to 
be operated from any mains voltage between 
about 95 and 240V AC. 

The deck itself is of solid construction 
and features professional type swinging-arm 
tape tension adjusters between each spool 
and the head/capstan block. This results 
in very stable tape motion and even spool- 
ing. The deck provides three speeds — 
7.5ips, 3.75ips and 1.87Sips, these being 
selected mechanically with a rubber inter- 
mediate wheel and step pulley. Forward 
and reverse spooling are a little slow com- 
pared with three-motor decks, as one 
would expect from a single motor deck, but 
they are quite reasonable. 


Both mechanical and electrical automatic 
stop devices are fitted. The record and play 
heads are not fitted with pressure pads as 
such, but the erase head is fitted with 
a velvet-faced shoe to ensure efficient 
erase. A moving shield is used on the 
replay head to reduce hum pickup. A lock- 
ing type pause control is fitted, and there 
is a three-digit tape counter which is reset 
at the touch of a button. The two-track 
version is fitted with two separate erase 
heads. 

Operation of the deck is very straight- 
forward. Tape motion is controlled by a 
four-position “joystick” control and a rotary 
speed selector/mains switch between the 
spools. Braking is smooth and swift; we 
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were unable to produce tape spillage despite 
our efforts to show up any tendency in 
this regard. Speed recovery after release 
of the pause control is notably rapid and 
stable. 

The electronics of the Beocord 2000 are 
fully transistorised; some 36 transistors and 
three diodes are employed. Most of the 
circuit sections are mounted on plug-in 
printed wiring boards for easy service or 
replacement. 


Three stereo inputs are provided, each 
with appropriate preamps. For both re- 
cording and “straight” amplification all 
inputs may be mixed as desired and, in 
addition, it is possible to mix in the. 
signals from the replay heads for track- 
to-track re-recording or echo. The mixing 
controls are of the professional “slider” 
type and are most convenient to use. 


As supplied, the preamps fitted are for 
low-medium impedance dynamic  micro- 
phones, MAGNETIC pickup and low-out- 
put radio tuner. Adapter boards may be 
obtained to convert the pickup inputs to 
suit crystal pickups and the tuner inputs 
to suit high-output tuners or amplifiers. 
Appropriate equalisation is applied in all 


Above is the Beocord 2000, fully 

transistorised stereo amplifier and 

recorder. At left, the companion 
record player by §.R.T. 


cases. All connections to the machine are 
via international standard DIN connectors. 


The replay preamps are equalised for the 
three operating speeds according to CCIR 
standards, the equalisation being switched 
with the deck speed control. Push-button 
switches allow any combination of mono/- 
stereo replay, and similar switches allow 
selection of recording modes. Recording 
level is monitored using two illuminated 
edge-type meters. 


The power amplifiers of the 2000 may 
be switched to the replay preamps for 
tape replay or to the input preamps directly 
for “straight” amplification. Ganged bass 
and treble controls are fitted, also a 
balance control. Two sets of speakers may 
be connected and selected by push buttons; 
the speakers may also be replaced by an 
internal dummy load for muting or ear- 
phone monitoring. The replay volume con- 
trol is a slider type, and is fitted with 
L.F. “loudness” compensation at low 
settings. 


Rated output from the amplifiers is 8 
watts, with a rated speaker inypedance of 
4 ohms. The rated frequency response 
at 7.S5ips is 30cps-20KC, at 3.7Sips 30cps- 
16KC, and at 1.87Sips 50cps-8KC; with 
2dB down points at 16KC, 12KC and 
6KC respectively. Signal-to-noise ratio is 
quoted as 55dB for the 2-track model, 
relative to a recording signal producing 
3 per cent distortion, and channel separa- 
tion at 45dB or better. 

Before giving our test findings in this 
regard it would seem worthwhile to digress 
for a moment concerning test conditions. 
The Beocord 2000 has a very fine repu- 
tation, and when we learned that a unit 
was to be sent to us for review we took 
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FIRST WITH 
* CONVOY CHRISTMAS SPECIALS 


BACKGROUND MUSIC 


Moodmaster 401. 10 watt. P.A, 
facilities. Endless 3-hr. casette. Suit 
motel, hotel, etc. New. 


£202 


‘STEREO AMPLIFIER 32 WATT 


Monarch SA40,_ Plus/minus .Sdb. 
30-25000. Dual 1009. Magn. cartr. 


STETHOSCOPES 


Monaural, Suit low imp. Quality 
finish. For tape recorders, trans- 
ceivers, dictating machines. Convoy modular speakers in encl. 


£2/15/- £124 


DICTATION WHILE YOU 
DRIVE 


6 Transistor Merit Tape Rec. Capst. 
1% and 33, Remote mike. Foot switch, 
Stethoscope. Power Adaptor, 25 only. 


RECORD PLAYER 


3-speed AC Player, solid, vinyl cov., 
wooden case. Tons of volue. £14. 
As above but polypropylene red and 


TUNERS 


9 Transistor Tuner. M.W. only. Own 
batteries and speaker, R.F. stage. 
Fine tuning. Few on.y. 


£25 white case. 
: £31/10/ £20 
TEST TAPES 
33 and 74 LPS. Suits 2 or 4 track, WALKIE-TALKIES NOVEMBER SPECIALS 


Special import from the U.S.A. How 
to get the best from your T/R. Test 
procedures. Recording techniques. A 
must for the tape fan. Free Bonus 
7in 1200ft with each order. Smali 
shipment only. 50 reserved for mail 


order. 
£6/10/- Post free, 


THE NEW HI-FI AUDIO AND ELECTRONIC CENTRE 


. Sony TC200 and 500A. Both new, in 
peeing 4 an a ae beret orig. packing. Unexpected transfer of 
metal: laathek cosa: £29/15/ ay owner. Will accept £100, £145 respec- 
Also 1 watt, £58 ea. tively. 

if * Concertone 801, New. Normal 
£29/15/- each £344. One only, £259. Complete. 
with mikes, 


449 KENT STREET, SYDNEY 


Visit CO A VOY ovation bap (NEAR TOWN HALL) PHONE 29-6475 


+ ¢) 
a, 
i: 
*@ 


et Bede. | 
ae 


Tiesto : i. &ie—. 3 


+ three 


“ACTUAL REPRINTS FROM KIT’S HANDBOOK” 


57°" TEACH YOURSELF TRANSISTOR CIRCUITRY 


ot 


PLUS. cur ocr FREE RODE era THE PHILIPS BIG FE20 KIT 


“MODERN TRANSISTOR CIRCUITS Not just a toy but a real advanced technical aid for the engineer, 


4 technician and student. 
FOR BEGINNERS weit hic ded ra most interesting and useful transistorised 
which describes a further 35 easy-to- tera hye or peep nat Intercoms} photo sensers, amplifiers, 
build circuits. Intructions easy to follow—circuits built up on spring clip board 


without soldering. 


/ / Kit contains three transistors and abundant other Parts. 
1 4. 19 es Cs be wishing to further their knowledge on this up-to-date 
Post free and interesting subject of transistor design and usage should pur- 
chase this kit. Comes complete with Philips’ 73-page handbook. 


"~ ELECTRONIC SERVICE COMPANY sacar, 
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AS. 


the obvious step of reading its reviews in 
| overseas journals. 

This research yielded two principal items 
| of information: one was that all reviewers 
| had liked the machine very much — “raved” 
| over it, in fact -—— and the other was that 
} very few had bothered to mention the 
conditions under which they carried out the 
| various tests. The latter is by no means 
unusual, but it makes it very difficult for 


} anyone reading the reviews to gain the 


| full amount of data from them. 


| As an example take the question of 
| frequency response. Just what do published 
} figures mean? Assuming that the amplitude 
} tolerance is quoted (and it often isn’t. . s 
the figures still don’t mean very muc 
| unless it is also stated just which input 
/ was used to feed signals into the machine, 
the position of the controls, the function 
| under test and the loading and output 
| connections used. 
i The question of inputs is important be- 
) cause different input signals receive different 
equalisation; the position of controls is 
important because tone controls and loud- 
) ness-type volume controls will both influence 
i response; the function under test is im- 
| portant because the response of the 
recording or replay amplifiers alone is 
usually somewhat superior to the response 
} of the complete system; and finally the 
output connections and loading are im- 
portant because, very often, power amplifiers 
have a poorer response than the small- 
signal circuitry. 

The above considerations are from the 
point of view of frequency response mea- 
surement; many of these, together with 
other factors, will play a large part in 
influencing the measurement of other per- 
_ formance parameters such as signal-to-noise 
ratio, distortion, crosstalk, etc. Not only 
_ should one ideally know the test conditions 
in order to verify them; one should also 
know them in order the relate them to the 
performance of the equipment during 
normal use. 


RESPONSE FROM WHERE? 


For example, there seems little point in 
performance of the equipment during 
quency response taken from a_ low-level 
output jack, in the case of a machine 
where the output stages have a_ relatively 
poor frequency response. Since the output 
Stages are going to be used in normal 


operation, the overall response of the sys-. 


tem including these stages will be the 
prime consideration; the average user will 
not be very impressed to learn belatedly 
' that, to obtain the quoted frequency re- 
sponse, he must provide his own external 
hi-fi output stages. 
To return to the Beocord 2000: as we 
mentioned above, the overseas reviewers 
- gave little indication of the test conditions 


employed to verify the manufacturer’s speci- | 


fication, Perhaps this is understandable in 
view of the slight information given in 
this direction by B & O (and most other 
manufacturers, it should be added); how- 
ever it is none-the-less undesirable because 
it must inevitably leave the way clear for 
the critical reader to ask whether the 
reviewer actually tested the machine or 
‘simply re-presented the specification as dis- 
guised advertising. And, of course, it results 
in all sorts of confusion, both real and 
apparent, for those who compare reviews 
with each other and with the original 
specification, 


With the foregoing in mind, then, here’ 


are our findings: 

The response of the amplifier system 
taken from the “radio” inputs to a speaker 
socket load with a 4 ohm resistive 
load with bass, treble, balance and volume 
controls (both “radio” and “replay’”) in the 
mechanical centre position was within 3dB 
from 20cps to 15KC. The response was 
quite smooth. 

With the same load and control settings, 
apart from the use of the appropriate 
mixing slider, the response of the amplifier 
from the “magnetic pickup” inputs showed 
peaks of some 4dB at 40cps and 6KC., 


This was measured, using a generator and 
standard 500mH series inductor to simulate 
the pickup impedance, and the curve was 
compared with the RIAA replay charac- 
teristic. Tests with the B & O “Stereodyne” 
magnetic pickup and the standard VSD- 
100 test record verified this result. The 
implication is that the pickup equalisation 
is slightly in error — but not seriously so 
and, in any case, capable of some cor- 
rection using the tone controls. 

The overall record-play response (again 


The B & O type 


M_ speaker en- 
closure, a@ com- 
pact unit of 
approximately 8 


watts rating. 


with a dummy speaker load) using the 
same magnetic pickup showed the same 
general trends —- peaks at 40cps and 6KC, 
At 7.5ips the response was within 6dB from 
20cps to 20KC, with the upper frequency 
for 6dB down at the two lower speeds 
being 8KC and S5KC respectively. 

A second record-play run using the 
“radio” inputs showed a much smoother 
response — the curves for the three speeds 
were 3dB down at 15KC, 7KC and 4KC, 
and with a notably smooth and balanced 
characteristic. 

Further tests using the low-level outputs 
available from the “radio” connector gave 
very similar results, indicating that the 
response of the system is fairly consistent 
throughout. 

Using a 4-ohm dummy load the power 
stages would deliver some 6 watts RMS 
at I1KC with less than 1 per cent T.H.D. 
The maximum output was very close to the 
8 watts specified. Overall record-play dis- 
tortion at 1KC with the recording level 
corresponding to the beginning of the red 
“high” region on the level meters was less 
than 1.5 per cent. Incidentally, the meters 

iffered by some 2dB with identical signals 
applied to both channels — a small point, 
but it could detract from the user appeal. 

Replay system signal-to-noise ratio rela- 
tive to 6W output was 50dB unweighted, 
and some 65dB ignoring the very low 
frequency (virtually inaudibie) transistot 
noise. Overall record-replay S/N with the 


same reference level and with all input 


faders at zero was better than 45dB; turning 
up any fader with open-circuited input 
degraded this figure by about 5dB. Cross- 
talk between the recording amplifier (at 
nominal recording level) and the “flat out” 
replay amplifiers was better than 60dB 
down from 6W output (tape stopped); 
crosstalk between channels, as measured 
by recording on one track at nominal 
level and replaying the other with “flat out” 
Ngee amplifier,. Ges 42dB (rel. 
to 6 output), All tests involving tape 


comer 


were done on new, unused tape of high 
quality. 

In short, then, the performance of the 
Beocord 2000 leaves very little to be desired 
for, although the figures quoted above do 
not correlate exactly with the specification 
or with those given by other reviewers, 
they compare very favourably indeed with 
the best recorders which we have tested 
in the past. 

In fact, if the slight error in magnetic 
pickup equalisation is ignored as probably 
being caused by within-tolerance com- 
ponent variation, and considering the 
machine as a whole, there is little doubt 
that it is the most impressive stereo 
recorder which we have tested to date. It 
certainly represents excellent value for 
money. 

Apart from the actual performance we 
especially liked: the sliding faders, the 
versatility and convenience of the push- 
button recording and replay selectors, the 
push-button instant reset on the tape coun- 
ter, the reliable braking and instant speedup, 
and the attractive and functional smoky 
plastic dust cover. 

With the 2000 came two of the B & O 
type “M” speaker enclosures, and the 
new type 643 player by S.R.T, The latter 
was used for tests with the Beocord, using 
a B & O type SP1 “Stereodyne” cartridge 
as previously mentioned. 


The performance of the type M speakers 
(Continued overleaf) 


GP67-1G. 
over cartridge with an extended frequency 
response and excellent tracking capabilities. 
A standard replacement crystal cartridge for 
most players and changers. Replaces HGP37 


and GP65 series. Standard 4” 
bracket. Price: £2/18/6. 


HGP39. Crystal cartridge. 
standard or L.P. recordings for use 
HGP20 and HGP40 Pick-up Arms. 

Price Single Sapphire Stylus, 
Single Diamond Stylus, £5/13/6. 


Sole Australian Agents: 


AMPLION (A’SIA) PTY. LTD 


Victorian Distributors: 


E. W. Cornelius Pty. Ltd., 5 Northumberland Street, South Melbourne, VICTORIA 
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REPLACEMENT CRYSTAL CARTRIDGES 


A high-quality monaural turn- 


mounting 


Available for 


£3/12/6. 


with 


29 Majors Bay Rd., Concord, 
» Sydney, N.S,W. Phone 731227 
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WHAT’S NEW 


rN 
MATRIX 
BOARDS 


THE STRONG — RUGGED EPOXY PAPER OR 
GLASS MATRIX BOARDS ARE IDEAL FOR 
EITHER SIMPLE COMPONENT LAYOUT OR 
SPECIAL PROTOTYPE CIRCUITS. 


Illustrated below are the four basic stages in the production of a printed circuit wired 
prototype or plug-in module. Commencing with a blank epoxy paper or glass board, 
eyelets and Elco male contacts are added individually or in strip form. The plastic 
backing is then removed from the male contact strips (if necessary) so that 
components can be wired on to the circuit board, making use of Vector eyelets or 
the Mini-Klip terminals. When completed, the whole circuit can be plugged into an 
Elco 5000 or 7000 Series Connector receptacle. 


ECTOR 


We ae 


Cw es we cg 


ae BLANK BOARD 


+4 


$1 
a: 
Bs 
3 
4 
= 


EYELETS AND ELCO 
CONTACTS FITTED 


A completed prototype hand-wired on a 
piece of 3” x 414” epoxy paper Vector 
Board plugged into an Elco 5002 Series 
Connector. This could be the complete 
° circuit in itself or part of a more complex 
TERMINALS AND _ "etwork. 

COMPONENTS ADDED 


WRITE OR PHONE FOR FREE CATALOGUES FEATURING ELCO VECTORBOARD AND ELCO 5002 SERIES RECEPTACLE 
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Wim. J.McLELLAN & CO. PTY.LTD. 


THE CRESCENT, KINGSGROVE, N.S.W. Phones: 50-0111 (20 LINES) 


A.E.E. CAPACITORS PTY. LTD. TAS.: W.P. MARTIN PTY. LTD. 
202 Bell Street, Preston 202 Argyle Street, Hobart 


: K.H. DORE & SONS 


505-507 Boundary Street, Brisbane TAS.: W.P. MARTIN PTY. LTD. 
: K. H. DORE & SONS 150 Wellington Street, Launceston 
99 Bundock Street, Townsville 


COLLETT & CANT PTY. LTD. W.A.: SIMON HOLMAN & CO. 
103 Halifax Street, Adelaide 184 Roe Street, Perth 
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}was very pleasing, and rather similar to 
}ithat of our own Bookshelf units. This is 
|perhaps not surprising since the design 
and construction is very similar — sealed 
i boxes, cellulose packing, six-inch “woofer” 
jand small tweeter with simple half-section 
fi crossover network. Used with the 2000 they 
igive high quality reproduction. (Note: the 
| nominal impedance is 3.5-5.0 ohms.) 

| The SRT type 643 stereo player would 
j appear to be a modernised version of the 
jearlier type 574V reviewed in these columns 
i . It features a deeper turn- 


j}a new pickup lifting device for safe and 
i convenient raising and lowering. Features 
}retained from the earlier model are the 
}renowned belt drive with asynchronous 
}two-pole motor and centrifugal governor 
} vernier speed adjuster, automatic stop and 
interchangeable head shells on the pickup 
farm. The latter have standard 4in mounting 
} centres. 

i It comes complete on a_teak-and-black 
§} wooden base which matches the styling of 
i the Beocord; there is even a similar smoky 
i plastic dustcover available as an optional 
‘extra. Alternative cartridges available are 
Hthe SPi magnetic unit or a “Merula” 
high-quality ceramic unit. The perform- 
ance of the player is of a very high 
standard; it is a well-constructed unit and 
j would be an ideal choice either as a 


a conventional stereo system. 
) Retail prices are as follows: For the 
/ Beocord 2000, £225/7/3 in suitcase styling 
or £219/6/3 for the table model shown 
(4-track, £6/1/ extra), The type M speaker 
enclosures are £25/12/6 each; the SRT 
type 643 player with SP1 magnetic cart- 
ridge and transistor preamp (the latter not 
required for use with the Beocord) is quoted 
as £49/18/6 plus £6/18/9 for the wooden 
base and £2/1/7 for the plastic dust cover. 
Two B & O ribbon microphones are 
available for use with the 2000, the 
| multi-impedance mono type BM-4_ at 
| £25/4/6 and the stereo type BM-5 at 
| £69/9/3. 
Inquiries regarding the Beocord 2000 
/ and the other products mentioned should 
| be directed to G.R.D. Instruments Pty. 
Ltd., of 6 Railway Walk, Camberwell, 
Vic. (J.R.) 


Preamp. For Pickups, 


Tapeheads, Mics. 


R.C.S. RADIO Pty. Ltd. recently released 
the small many-purpose preamp shown, 
which fits into their standard small plastic 
box. Available as a kit, the preamp is 
based on the designs published in this mag- 
azine in November 1961, August 1962, Dec- 
ember 1964 and July 1965. It is a mono 


4 hy 


circuit and can be supplied for use with 
magnetic pickups, tape heads or dynamic 
microphones, with performance as originally 
specified. 

Unless otherwise specified NPN _ trans- 
istors are supplied, as these enable the pre- 


amp to be used conveniently with valve 
equipment. As a kit the preamp is de- 
signated No. 672C, and costs £3/5/ plus 
1/ postage; fully assembled, it is designated 
type No. 672D and costs £4 plus 1/. 
(R.C.S. Radio Pty. Ltd., 651 Forest Road, 
Bexley, N.S.W.) 


INEXPENSIVE CRO 
PERFORMS WELL 


Jacoby Mitchell & Co. Pty. Ltd. 
announce the release of the new 
model 539 oscilloscope manufactured 
Electronics Corp., of 
Japan. 


by 


Kikusui 


2. 


6 POSITION sided POSITION 
539 
we Ww 
: 


EY OSCILLOSCOPE 


Wadv ay 
VERT Mier 
GAIN SWEEP ane 
‘eg ' “= " 
. 


. OF 
. 


@ VER) INPUT 


"THE model 539 is an extremely compact 
and lightweight instrument measuring 
only 4 by 74 by 124 inches and weighing 
114lbs. The unit is most attractively fin- 
ished in a light grey crackle enamel with 
silvered front panel and black and red let- 
tering. Its appearance, in fact, is very sim- 
ilar to a particularly expensive line of 
American equipment. 
_ The instrument employs a basically simple 
circuit but its performance, despite this, is 
most impressive. The vertical amplifier is 
AC coupled, has a maximum sensitivity of 
300 millivolts per centimetre and a band- 
width of S5cps to 1MC at the plus or minus 
3DB points. A compensated switched at- 
tenuator provides sensitivity divisions of 10 
and 50 and there is also a continuously 
variable control concentric with the attenu- 
ator switch. 
The horizontal amplifier has a deflection 
sensitivity of 2 volts per centimetre and a 
frequency response of 1.5cps to 400KC 


within plus or minus 3DB. The time base: 


extends from 10cps to 100KC through a 
four-position switch and a_ continuously 
variable control. A fifth position on the 
time base switch connects the horizontal 
amplifier to an external input terminal. 

In our laboratory tests the instrument 
easily met all of its specifications and was 
particularly easy and pleasant to “drive.” 
The trace is extremely fine and with a more 
than adequate brightness level sustained by 
an automatic brightness control at even 
the maximum time base speeds. Positive 
“locking” of time base was exhibited on 
all signals exceeding approximately 2 milli- 
metres in amplitude and linearity of the 
sweep is excellent over the full range of 
speeds. 

This would appear to be an excellent 
little unit with characteristics making it 
ideal for audio and general servicing work 
and, in fact, for the majority of TV service 
work, 

The instrument is modestly priced at £55 
and any further inquiries should be directed 
to Jacoby Mitchell and Co, Pty. Ltd. of 
469 Kent Street, Sydney, N.S.W. 
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DEITRON 
ELECTRONICS 


MAIL ORDER SPECIALISTS 
P. 0. BOX 86, BROADWAY, N.S.W. 


SIGNAL 
TRACER 


ee 


MINI-LAB 7 in 1 
MULTIMETER 


£13/10/6 


For more information, refer Oct, issue, 


D.C. POWER 
SUPPLY 


volts variable. 
mA. 


0-20 
200 


EE ent 


: a * rent. A.C, ripple: 
2.5mV, R.M.S, Fuse: %4A. Size: 6in x 234in 
x 3H%in. 


Meter Ranges: 0-20V. D.C, 0-20mA. 0-200mA. 
240V, SOcps, mains operated. 


DUE TO LARGE LOCAL PURCHASE 
Now £9/15/- complete 


All above Post 5/, interstate 7/6, 


TRANSISTORISED SIGNAL 
INJECTOR 


a SA ma 
= See teen Bn nse eg 


2 Transistor, Osc. Voltage 1.5 to 2v. P-P 
Freq. 400-700cps. plus harmonics, 


Price 52/9, Post Free. 


MYLAR CAPACITORS 
SUITABLE FOR CIRCUIT BOARD 
OUNTING. 

100 or 50 V. Tol. plus or minus 10% 
STOCK VWALUES 

-04uf 
-05 
.08 
l 
ia 
PLEASE WRITE FOR PRICE LIST. 


MINIATURE 
ELECTROLYTICS 


IDEAL FOR MODERN 
CIRCUIT BOARD MOUNTING. 
3, 6 or 10 V.W. 


STOCK VALUES 


50.uf 
10,uf 100.uf 
25.uf 200.uf 


PLEASE WRITE FOR PRICE LIST. 


TRADE ENQUIRIES 
WELCOMED 


5.uf 


1000uf 15v miniature capacitors 
6/3 ea. Post Free 


We have the facilities and to service 
all instruments advertised by us. 
All inquiries P.O. Box 86, Broadway, N.S.W. 


spares 


WRITE TODAY TO BE PLACED ON 


OUR MAILING LIST OF NEW 
INSTRUMENTS and COMPONENTS 
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7 a~N AMPLIFICATION 
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cS: COMMUNICATION 
Se u ELECTRONICS 


136 VICTORIA ROAD, MARRICKVILLE, SYDNEY, 
AND 636 KING STREET, NEWTOWN-—51-7008 


EVENINGS and WEEKENDS: “KALUA,” Hilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, EARLWOOD, BUS STOPS AT DOOR, STOP No. 42 


CHASSIS PUNCHES 


SIZES 5”, %”, Y%’’, *. 
1%" with tapered 
Reamer and Carry Box, 


£2/17/6 
Post 5/, Interstate 10/. 
NEW POWER 
TRANSFORMERS | 


1960 Sin CRO 


NEW 
HOME LIGHT BATTERY 


CLYDE OR ie kee” 
19 Plate. 180 Am 
rs W276 Celis.” 


t £1/12/6 ea 
A.c. D.C. MOTORS 


32V and 110V 
High Speed, Series Wound. 
» motors. 


£1/17/6 
Post. N.S.W. 7/6, Interstate 12/6. BoOy and AR "€ 33g 
“a - GmGns Tk elk h @ besa ieee FALL weudee ute 
180 x 180V D MA... 
NEW VALVES 228 x 225¥ 40 MA... . 
124V Doubler 300MA i 
130V Doubler 400 MA 
148V Doubler 450 MA 
180V Doubler $00 MA . 
220V Doubler 600 MA . 
310 x 310 170 MA ., 
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TRANSMITTERS 


$0 V AC -—— 50 cps. 


£2/17/6 each 


Post 7/6; Interstate 10/, 


rinses 
6V, 3-pole Miniature .. .. 
12 volts, DPDT, $ am 

12 volts DPDT . 

100pf TX var.  cadensers 
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PMG TYPE 3000 


2000 ohms 12/6. 
1000 ohms 12/6. 


pera, Crystal Mikes .. 
stal Mikes with switch .. 
Units .. 
nits , 
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Te ephone Pick-u 
Contact Pick-u 
100 UA Stereo +7 


OIL FILLED 
CON DENSERS 
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12 volt, 70 meg. 
valves speaker, 


£16/17/6 
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SAPI-906 3in 

CV112 Sin .. , 
VCR97 6in ate 
ACR10/VCRI39A_ 3in oe 
CV1522 1%in .. ‘ 
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Sulfable for het 5s Wg 


Circult supplied, 


Price £10/7/6 


CONDENSERS 


300 PF+ 200 PF+ .60 PF 


7/6 


3007 250 oe 
275v 110mA . .. 


3” SELSYN MOTORS— 


Hi-speed Polarised relay £2 10 


al Meters £1 


2-way Vehicle Band Transceivers, 
Ex Taxi 
Complete with Be 


NEW C.R.O. TUBES 
Ren £17 6 
€117 
£110 0 
£1 2 


6” INDICATOR UNITS 


conversion. 


NEW 3-GANG 


NEW HEADPHONES 
Oh 


£1 2 
1 


oe 4 


Dynamig Earpieces, pr. 
Post., 2/ 6 pr. 


100 NEW ASSORTED 
RESISTORS 


Mainly LR.C. Va, 1.2 Watt. 
04 Values. 4 ohm. to 10 megs. 


15/-, Post 2/6 
100 new assorted Condensers, 


Poper, Mica, Ceramic Metalcap. 
25 alues. 


£1/-/- Post, 2/6. 
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WANTED 


Communications Receivers, Test 


TRANSISTORS 


American Unites. 
MT-71-OC71 .. . ve 
aN 174... 

2N 442 

BNO AOE esi eh ree che 


High-powered nits for 
audio, 200-watt ower 
dntanest exci en 


T.B.Y. 
TRANSCEIVERS 


20 to 80 Megs. Battery Operated. 
4 Band units. Variable tuning. 


£14/17/6 


Complete with aerial, Headphones, 
microphone, junction box, plugs and 


cables, 
£19/17/6 


75-watt 
units of 


Sseacea 


COMMAND 
TRANSMITTERS 
4 to 5.3 or 5.3 to 7 Meg. 


Less Crystal. 
Complete with Valves 


£7/17/6 
NEW METERS 


Wine heme wlesgal 
$0 U 
50 UA 

Bain V.U. Meters 
Yin I.M.A. .. .. 
2Y%in S00V, A.C. . 
«| 24ia 500V. D.C 
6| 33¢in 500V. 


3¥in SO0V. 
6 Post. N.S.W., 
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enw 
nt one BD — 
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= 


Ry hed ot cd oh hs 


2/ 6. Interstate, 


NEW 
VACUUM PUMPS 


27 Ib. Vacuum, 4 CF. per min. 


6 


PILLOW PHONES 


Low Imp. VC Matchings. 
Ideal Hospitals, ec. 


17/6 each 


Spread. 


sartasanaaea 


4/.} 


COMMUNICATIONS 
RECEIVERS 


o. 28-——CR100 


Variable Selectivity. 
2 1. Stages, Crystal Gate 
. New condition. Air-tested. 
Realigned 240V A.C. 


/-/- 
AR7 RECEIVERS 


Air-tested, realigned. Perfect order, 


7/10/- 


3BZ RECEIVERS 


AIR TESTED, PERFECT ORDER. 
6v. Operation. 6 Band. 
200 K.C. to 30 M 
Ideal communications Receiver or 
mobile and small ships’ use, 


£27/10/- - 
MECHANICAL FILTER 


For SSB Receivers, 
485 KC, pens oy or wu 
as required 


£16/17/6 Post 5/- 


NEW | 
COMMUNICATIONS 
RECEIVERS 
E.1.L, 401 


4 Band, $00Ke to 
B.F.O. S. Meter. Noise "Limite. 
Band £45 / 240v A 


45/0/0 
E.1.L. 62A 


Band Spread, Amateur 
9 Valves, S550Ke to 30 
B.F.O. Ss, Meter. ANL. 


£72/10/0 
NEW GRAMO MOTORS 


4-speed 240V A.C, 3000 R.P.M. 


£1/7/6 


anced 


4 Band, 
Receiver. 
Megs, 


TYPE T-503 3” 
Vernier Dial. Ratio 8-1, 


Post 2/. 


NEW ROTARY 
CONVERTERS 


160 watt, 50 Cycle. 
24 2 


Suit vidiceramne: TV, T 
Recorders, Fluorescent Lights, 


£19/17/6 


450 Watt, as above, 
£36/17/6 
12 VOLT UNITS 


240V. 50 Cycie. 160 Watt 
Will Operate TV Sets. 


£19/17/6 
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| EMERSON AND CUMING, INC., of 
Canton, Massachusetts, announce the release 
lof a new one-part adhesive to be known 
jas Eccobond 85A. The new adhesive is a 
| solvent type and has been designed espec- 
Hially for use in bonding problems of the 
| clectronics industry. It is said to be excellent 
i for bonding polyacrylate (or polymethacry- 
| late) to itself, or to other subtrates including 
i metal and wood. It will also provide bonds 
of moderate strength to plasticised poly- 
j vinyl chloride where epoxy adhesives are 
| not effective. Eccobond 85A is water clear 
| in appearance and has excellent resistance to 
| dilute alkali and acids, alcohols, mineral 
j oil and water. Its electrical resistance is 
i high. 


_ THE DEPARTMENT OF SUPPLY wishes 
| to make general notification that, as from 
| July 7, 1965, the administrative staff of 
i the Approved Components Store (APCOS 
i will be located with the Central Office Sta 
| at the Telecommunications and Electronics 
| Section, Department of Supply, at 339 
| Swanston Street, Melbourne. The move will 
i bring together APCOS and the Components 
| Developments Group of the section and the 
| resulting liaison is expected to benefit 
| APCOS customers. 


AEGIS MANUFACTURING CO. PTY. 
LTD. have recently released two inductors 
designed for the crossover networks used 

| in the “Playmaster’ bookshelf speakers. 
| One is the type S.87, a ImH unit intended 
for use with the 15 ohm system described 
in the December 1964 issue, and the other 
the type S.117, a 0.5mH unit for use 


cash 


with the 7.5 ohm system described in 
July. 1965. The price is the same in both 
cases, 28/- retail, including tax. The units 
should be available from all radio suppli- 
ers, and stocks are currently held by the 
N.S.W. Aegis distributors, Watkin Wynne 
Pty. Ltd., 32 Falcon Street; Crow’s Nest. 


_ PLESSEY-U.K. LTD. recently announced 
two new relays for the electronics in- 
dustry. One is a miniature dry reed relay 


designed to meet the particular requirements ° 


of printed circuit board mounting. 


It incorporates an intermediate size reed 
and is suitable for switching loads from 
dry circuit to 0.5 amps (max) resistive. 
Using reed contacts in a sealed envelope 
enables this component to provide a high 
switching speed coupled with long life. It 
is thus particularly suitable for use in light 
duty circuits such as computer logic switch- 
ing. ; 


The reed and coil assembly is sealed into | 


-a plastic shell which absorbs shocks aris- 
ing from any mechanical environment and 
provides protection to the relay coil in the 
case of climatic extremes. 


Standard coil voltages are 6, 12 and 24 
volts DC. The maximum contact rating is 
0.5 amps DC, resistive, at 28 volts 3 watts. 


The other relay is the Type CJ, design- 
.ed by the Professional Components Divi- 
sion of Plessy-UK primarily for missile 
applications. Weighing only 3.5gms, it is 
capable of switching loads up to .5A at 
28V DC (resistive). For maximum reliabil- 
ity, the coil is sealed off from the contact 
area, and no organic materials are used. 
The changeover contacts have a resistance 
of 100 milliohms (maximum) and a_ life 
(minimum) of 10 operations. 


| TRADE NEWS...in brief 


The Type CJ is designed to fit into a TO- 
5 type transistor can, and employs a highly 
efficient magnetic circuit. Semi-conductor 
techniques are used throughout its manu- 
facture, including welding of the can to 
the glass sealed base. Lead out wires are 
gold plated and a variety of contact mate- 
rials can be used to cater for specific 
circuit applications. The operate and re- 
lease time is 3.5 milliseconds maximum in- 
cluding bounce time. The component has 
a_ temperature category of -65 deg. C to 
125 deg. C, a shock factor of 100g for 
11 milliseconds and acceleration of 100g. 


Further details in Australia from Ducon 
cei Pty. Ltd., Box 2, Villawood, 


FERRIS BROS. PTY. LTD. 
the release of their model 156 


announce 
“Coach- 


liner” push button bus receiver with PA 
facilities. The ‘“Coachliner” is intended pri- 
marily for use in Leh where both radio 
public 


programs and address an- 


atl a 
ine, » J GP 


nouncements are required. It may also be 
used in ferries or pleasure craft, or small 
public halls without 240AC supply. The 
set uses nine transistors and combines high 
RF sensitivity with a high power (10 watt) 
push-pull output stage. A specially design- 
ed dynamic microphone on an adjustable 
arm is available. Independent controls for 
radio and PA permit smooth changeover 
from one model to the other. Price: for the 
receiver only, £56, 


TECNICO ELECTRONICS PTY. LTD. 
are now offering a range of adjustable 
filters with digital frequency selection manu- 
factured by Dytronics Inc. of U.S.A. These 
filters cover from 0.1 cps through 100KC 
frequency range. Various models feature 


adjustable lower and upper cut-off charac- 
teristics and a notch filter is also available. 
All models feature digital frequency selec- 
tion. 


Tecnico are also marketing a range of 
English “Newmarket” packaged transform- 
erless transistor amplifiers, two of which 
are shown here. Power outputs available 
range from 150mW to 3W, the highest 
power unit operating from 12V but the 
rest from 9¥V. Frequency response is gene- 
rally better than 12KC, with less than 6 
per cent distortion. Load resistance require- 
ments vary from 40 to 3 ohms, and input 
impedances from 1K to 220K. Input sensi- 
tivities are from 2mV up. 


Prices of the compact little amplifiers 
range from 49/11 to 124/6, Inquiries to 
Tecnico Electronics Pty. Ltd., 53 Carring- 
ton Road, Marrickville, N.S.W. 
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MULLARD-AUSTRALIA Pty. Ltd, 
announce the release of four new silicon 
planar epitaxial transistors; the RF-IF type 
BF115, and the AF types BC107, BC108 
and BC109. All four are NPN types and 
are packaged in the compact TO-18 metal 


ase. 
The BF115 is intended as a multi-use high 


57 


Pipette 


frequency transistor; its transition frequency 
(unity Beta) is typically 230MC, making it 
suitable for many applications up into the 
VHF. Typical noise figure at 100MC is 
3.6dB; maximum dissipation is 140mW, with 
Vceo at 30V max. 

The BC107-8-9 are related transistors, but 
differ somewhat in their intended applica- 
tion. The BC107 has a Vceo of 45V, and is 
intended for higher voltage applications; the 
BC108 is a 20V general purpose type; the 
BC109 is a_ selected low-noise type for 
preamp use. All three have a dissipation of 
300mW at 25 degrees C., and have high 
ain. 
, Enquiries to Mullard-Australia Pty. Ltd., 
at 35-43 Clarence St., Sydney. 


The FANTASTIC Tools of Tomorrow 


bs E SELENIUM 

| AND SILICON 

“y —\, SOLAR CELLS 
ve (°) S(pHoTocELLs) 


Also CADMIUM SULPHIDE Photo Con- 
ductive Cells, 


SOLVE 
REAL, PROBLEMS 


* DIGi COMP .. . New Workin Model 
DIGITAL COMPUTER. Teaches omputer 
Fundamentals, Adds, Substracts, Multiplies, 
Shifts, Complements, Carries, Memorises, 
Compares, Sequences Does Mechanically 


What Giant Electronic Brains do Electrically. 
Kit includes Step-by-Step Assembly Diagrams 
Plus 28-Page Manual on Operation, Com- 
puter Language (Binary System), Programming, 
Problems and 18 Experiments. 

Complete at 95/ pp. 


* DIFFRACTION GRATING Replica... 
Exciting new Material for Science, Display. 
Art, Photography, Education. This is the 
Miracle Material for the ‘Ideas Man.” 
Experimenters Kit .. .. ., - 97/6 pp or 
send for more details. 


Scientific 
Photography, 
- . . Or just for fun... 
you see through but other side can't see you 
~2,- 10'2in x 18in at 3S/- or 21in x 36in at 
7S/- pp... With suggestion page 


Nature Study, 


‘4in. 
LY S9/6 pp. 


Astronomy. 
FREE 146 
Send 2/ for Mailing Costs to 


Dept. ELI] "NEW ERA,” Box 3702 
G.P.0. Sydney, N.S.W. 
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7 watt all-transistor amplifier 


(AC or Battery operated) ey 


Smartly Styled Model PA746 


This amplifier is a 240 volt AC unit or a portable battery 
powered unit for speech and music amplification. 12 volt 
DC operation makes the amplifier highly suitable for 
all types of mobile address work. The unit also operates 
from a 6 volt DC supply with a corresponding reduction 
in audio output. The attractive case is in sturdy black 
armorette with polished chrome trim. 


input and output facilities 

Input and output facilities are as follows: 1. Crystal 
Microphone input, .4 megohms. 2. Dynamic Microphone 
input, low impedance. 3. Pick-up input, .5 megohms. 4. 
Output taps are provided at impedances of 600 ohms, 200 
ohms and 100 ohms. 


fier performance 


Amoplifi 

|. Sensitivity: On pick-up approximately .5V for full 
output. On microphone approximately 2mV for full out- 
put. 


Frequency Response: With tone control at normal, 
response is substantially level from 50 cycles to 10 Ke. 


3. Harmonic Content: Less than 5% at full output. 


554 PARRAMATTA RD., ASHFIELD, N.S.W. 710791. 

33. RANKINS ROAD, KENSINGTON. 330421. 

CNR. WILLIAM AND NEWCASTLE STS., PERTH. 28 3425-6. 
80 CAMERON STREET, LAUNCESTON. 21804. 

123 MURRAY STREET, HOBART. 3 3836-7. 


SSC REaRorEnC — 
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4. Noise Level: Pick-up input better than -60db below 


full output. Microphone input better than -30db below 
full output. 


5. Tone Control: Operative on pick-up channel only. 
Gives a smooth cut to top frequencies with a full cut of 
-22db at 10 Ke in maximum clockwise position. 


6. Power Consumption: 12 volt operation — approxi- 
mately 1.35 amps. at full load condition, quiescent cur- 
rent 150 MA. 6 volt operation—1.2 amps. at full load 
condition, quiescent current 200 MA. 


Specifications 
CONNECTIONS 


Mains connection by plug-in power cable. Battery con- — 


nection by plug-in battery cable. 6V or 12V battery selec- 
tion by screwdriver switch at rear. a 


DIMENSIONS 


TRANSISTORS 

Microphone Preamps. 2N217 (2) . , 
Main Amplifiers QN217, (2)| Fae, Pb 
Push-pull Drivers. 2N270 (2) Length 133” 
Push-pull Output - 2N301 (2) Wt. 19 Ibs. 


B- supply Diode Rectifiers 1N1199A (2) 


) WIRELESS (AUSTRALASIA) LIMITED. 


Also available from: 
NEWTON MCLAREN LTD., ADELAIDE. 
CHANDLERS PTY. LTD., BRISBANE. 


ATKINS (W.A.) LTD., PERTH: 
And from leading wholesalers. 
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MATEUR BAND NEWS AND NOTE 


P.M.G. UPHOLDS AMATEUR RIGHTS 


A statement believed to be the first official ruling concerning TV 

reception in fringe areas and interference caused by amateur radio 

transmitters was made recently by Mr J. R. O'Sullivan, Director of Posts 
and Telegraphs. 


By Pierce Healy, VK2APQ* 


HE statement was forwarded to Mr J. 

Mortimer, the Member for Grey, fol- 
lowing complaints of interference to tele- 
vision reception in Port Pirie, South Aus- 
tralia, caused by amateur radio operators 
in the area. 


In the January issue of these notes, a 
report was given on the investigations made 
by a radio inspector and local personalities 
into TV interference in that area. 

Again, the city newspaper, “The 
Recorder,” gives front page prominence to 
the subject and in an excellent editorial 
supports the local amateurs in their efforts 
to combat incorrect and unfair criticism 
of amateur radio operators. 


Dated Friday, September 24, the editorial 
reads: 


TV RECEPTION AND LOCAL 
RADIO OPERATORS 


In a number ‘of locations in Port Pirie, 
when local amateur radio operators come 
on the air, the quality of TV _ reception 
immediately deteriorates. 


This is most annoying to the owners 
of the TV receivers and a constant worry 
to amateur radio operators; but does it 
follow that the radio operators should stay 
off the air to enable TV viewers to gain 
the best possible reception? — 

It might be that one radio operator is 
interfering with the TV enjoyment of dozens 
cf people; and if you happen to be one 
of these people your answer will an 
emphatic ‘“Yes’’—because you have paid. 
your TV licence fee and you think you 
are entitled to the best possible reception. 

The local radio operator was probably 
allocated a frequency long before TV 
became available and he has been working 
on that frequency efficiently for years; he 
owns expensive equipment, knows he is 
operating legitimately and wants to stay 
on the air to enjoy his hobby. 


Who is right in this dispute? The answer 
can only come from the authority in charge 
of radio and TV—the Postmaster-General’s 
Department, and its ruling is final. 


The department has inferred that Port 
Pirie was never intended to pick up TV 
programs from Adelaide and if a person 
has a receiver in this city he must expect 
to put up with interference, even from 
radio operators as long as they are operat- 
ing legitimately and their equipment is 
satisfactory. 

The P.M.G. Department says, in effect, 
that people living in fringe areas such as 
Port Pirie will simply have to pi up with 
unsatisfactory reception until a local station 
gets on the air, This is its policy and the 
Commonwealth ‘Government is doing all it 
can to get local TV stations in areas which 
warrant them. 

One could debate the value of radio 
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*News and notes of Divisional and Club 
activities, submitted for inclusion in 
these columns, should be forwarded 


direct to Pierce Healy, 69 Taylor St., 


Bankstown, N.S.W. 


“hams” for hours and bring forth an 
impressive list of achievements—but what 
purposes would this serve? 

The fact remains that Port Pirie’s amateur 
radio operators are legally entitled to broad- 
cast on a frequency allocated to them by 
the P.M.G. and if they interfere with TV 
pecepncn in fringe areas — that is just 
too bad. 

It is irrelevant that one radio operator 
may ruin the reception on dozens of TV 
sets. 

Most of Port Pirie’s amateur radio opera- 
tors belong to the Port Pirie Amateur 
Radio Club and that body has expressed 
its concern over the interference it is caus- 
ing. It has voluntarily restricted its hours 
of operation and has expressed a willing- 
ness to co-operate with the public — but 
it has no intention of going into voluntary 
liquidation just because the public wants 
to watch TV reception which was never 


intended to reach out this far from the, 


source of transmission. 


Let’s face the obvious fact— when you 
and your neighbour bought your TV re- 
ceiver you did not expect to get first-class 
reception, and consequently you have to 
put up with all kinds of interference, be 
it from sun spots, rain, storms or amateur 


‘ radio operators. 


STATEMENT 
The full communication from _ the 
P.M.G.’s Department was given in the 


editorial, as follows: 
“Dear Mr Mortimer, 


“With the commencement of a television 
service through station ABNS operating 
from ‘The Bluff’ an increasing number of 
complaints of interference to the reception 
of Adelaide stations ADS, NWS and SAS 
has been received by this Department from 
viewers in the Port Pirie area as well as 
representations from Mr A. J. McDonald of 
16 Harrison Crescent, Port Pirie, on behalf 
of the Port Pirie Amateur Radio Club. 

“It would appear from these complaints 
and also from the publicity that has been 
given to the matter in the “Port Pirie Re- 
corder” that reception conditions in regard 
to the Adelaide stations in the Port Pirie 
district are generally unsatisfactory. 

“In order that you might be aware of 
the situation, I would like to explain that 
with the introduction of television services 
progressively throughout the Common- 
wealth, it is not unusual for programs 
from television stations to be received at 
points beyond the areas which they are in- 
tended to serve as in the case of Port 
Pirie. 

“In an endeavour to overcome difficulties 
brought about by inadequate signal strength 
available in the area from the Adelaide 
television transmitters, viewers who desire 
to undertake such reception may have to 
install elaborate aerial systems and associ- 
ated amplifiers as part of their complete 
television receiving installations. 

“Unfortunately, television receiving 
equipment operated under such conditions 
is most susceptible to all forms of inter- 
ference which in many cases cannot be 
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reduced to a level which would permit 
satisfactory reception. 

“At Port Pirie the interference now ex- 
perienced arises primarily because of over- 
loading of these sensitive receivers by trans- 
missions from radio services operating 
legitimately in other parts of the radio 
spectrum. 

“The provision of a reliable television 
service in Australia is being approached on 
the basis of providing local stations and, 
in line with this policy, the Australian 
Broadcasting Control Board is at present 
considering applications for a licence to es- 
tablish a commercial station which will 
serve the Spencer Gulf North area, includ- - 
ing Port Pirie, and which, when it com- 
mences operation, besides providing satis- 
factory service for viewers, will widen the 
scope of programs available for their sel- 
ection and also render reception of Adel- 
aide stations less necessary. 

“In the meantime, however, the Depart- 
ment will continue to investigate any com- 
plaint of interference affecting television 
reception it might receive from the area. 

“Viewers should clearly understand, how- 
ever, that it is not always possible for the 
Department to ensure interference free re- 
ception of Adelaide stations. 

“In view of the situation in Port Pirie, 
any action you could institute to publicise 
the position would be in the interests of 
Port Pirie and district viewers and. would, 
of course, be welcomed by the Department.” 

This ruling will no doubt apply to the 
reception of television stations located out- 
side any particular service area, whether or 
not the area has its own station. 

Viewers in these areas will find .that the 
amateur operators will be just as eager as 
their counterparts in Port Pirie to assist in 
combating the problem as they are to main- 
tain their right to remain active on the air. 

The Australian Amateur Service will be 
grateful that the P.M.G. Department have 
given an official ruling on the situation 
and, to the publishers of “The Recorder” 
for fearlessly defending the amateurs’ case, 


MOONBOUNCE AND OSCAR 
PROJECTS 


; From Roy Hart, VK2HO, a batch of 
information has been received dealing with 
moonbounce experiments and OSCAR pro- 
ject news. This information is being edited 
by George Jacobs, W3ASK, and highlights 
from these interesting articles will be 
included in next month’s notes. 

However, just as these notes were being 
completed, it was learned that the Oscar 
Project Group hoped to. have OSCAR IV 
placed in orbit on December 2. 

It is expected that each orbit will take 
three days, allowing the satellite to be in 
view for a period of three, hours. 

Signals transmitted to the satellite on 
144.1MC will be relayed back on 431.8MC. 
It was not known at the time if frequency 
inversion will take place. 


1965 CQ WORLD-WIDE DX CONTEST 


The C.W. Section of the CQ World-Wide 
DX Contest for 1965 will commence at 
0000 hours GMT, Saturday, November 27, 
and finishes at 2400 hours GMT, Sunday, 
November 28. 

Contest activity will be in the 1.8; 3.5; 
7.0; 14; 21 and 28MC amateur bands. 

There will be: Single operator (a) all 
bands; (b) single band, multi-operator, 
single transmitter, and multi-operator, multi- 
transmitter sections. 

Awards will be made to the _ highest 
scoring stations in those sections and a 
cup will be awarded to the highest scoring 
station in the world. There are also 12 
special awards to be made for various 
sections. 
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 TuborR 


PHONE 51-1011 


L. E. CHAPMAN 
ESTABLISHED 1940 


103 ENMORE ROAD, ENMORE, N.S.W. 


e £1/17/6 Each “ 
RONETTE TURNOVER PICK-UPS, ADJUSTABLE STYLUS PRESSURE 


RADIO 


PHONE 51-1011 


TV CABINETS TO CLEAR 
Ideal for speaker enclosure, £2 each 
Transistor transformers, large 10 0 


Transistor miniature speaker and 
drive transformer, pair 0 0 
TV safety glass £115 0 
2 and 3 gang Condensers 10 0 


Garrard plug-in Stereo hds. £2 0 0 


TV masks, 17,21 or 23 inch 15 0 
POTS ISK, 50M, 1 meg., + meg., 
0.25, 200M.1lin., 50,000 switch, 
50K, 20,000, 
eee ece eer eeaneoeeeeeeeneon §/- each 
POTS: 100K 4: dien yg ans 5/ each 
POTS switch, 10K, 25,000, 4 meg., 
1 meg., 100K log ...... 7/6 each 
POTS "t) mezs gangs. .c a 12/6 


10,000 5/ 
POTS Concentric dual, 0.25, 0.25, 
0.1 meg., 2,500, 10,000, 0.1 meg., 


50,000, 0.1 meg. .. .. .. 5/ each 
TV Power transformers ideal for 
Amplifiers 300 mil 225 a side .. £4 
Silicon Diodes 210 ...... 7/6 each 
SPEAKER TRANSFORMERS 3. or 

PSO Rm. ee TAs a 76 
Larger SIZE Whe . 17/6 


STEREO AMPLIFIER 
KIT SETS 

TU 10 3.5 watt per channel, £12. 

TUII including outlets for micro- 

phone and tape recorder, £14. 

TU 12.5 watt per channel, £13/10/-, 

All kit sets include speakers and 

every component including valves. 

Pots 250K, 5/- each. 

Amplifier kit set 5 watt complete £11, 

Transistor ear plugs 3 for 10/ 

TU 13 watt per channel with TU 11 

__ facilities £16/-/-. 

TV TUNERS, 13 Channel, 


NOW aac teens 27/407) post a46 
KNOBS, long shaft, (Mee f 

push on.) 0 ys Pe AY) dozen 
KNOBS, for concentric 

SDOLT fetal ssc 12/ dozen 


TAG strips, mixed .. .. 6/ 
SPEAKER TRANSFORMERS: 
25,000: to:'.3') Oh tac Ge be BSS 
15,000) :to..3 Cohn ah i ered S/ 
250 mixed Screws, self tappers, bolts, 


dozen 


nuts, etc. .. 10/ bag, post 2/6 
Pots, Z00Ki47,500 Seria er 
OAK 4 position Switch .. .. 5/ 

2, POsitiote tant. 2/6 


Crystal Microphones, "good ‘quality, 
ideal tape recorders, etc. .. £1/8/ 


138 


DYNAMIC MICROPHONE 


Good quality, £4/15/- each. 


Record changers, “Collaro,” 78-speed, 
to clear £1/10/-, 


SPEAKERS 


MSP 20928 12 PQ £6 15 
Rola 5 x 4 3a 15 ohm £55 
Rola 4 x 3 10 15a 27 ohm £1 90 
MSP 34 inch £1 0 
MSP 8 inch twin cone 15 


ohm 2 15 
MSP 6 x 9 twin cone 15 

ohm 215 
MSP 12 inch twin cone 

15 ohm 315 0 
M.S.P. 7 x 5, 3, 15 ohm. £1/15/- 
Rola 5B 3 ohm 0 0 


£1 
Mini Cable 4 strand shielded, lots 
of uses including Microphone 
Cable 1/- yard 
Radio knobs push on §/- doz. 
Miniature valve sockets 7 and 9 


pin 1/- each 
Octal 1/- each 
5 pin large 1/- each 


National power transformers 40 mil. 
225 a side £1 8.8 
TV picture tubes Philips 23 inch new, 

not regunned, with your dud £10 
Philips 1F 455KC 7/6 each 
Aerial and Oscillator R.S.C. 5/- each 


6 x 9 single cone, 15 ohm £1 15 0 
8 inch single cone, 15 ohm £1 15 0 
8 x 4, 15 ohm £115 0 
34 inch, 47 ohm £1 
6 x 4, 33 ohm £1 5 0 
2 x #, 15 ohm £1 
SiX13)°47-Ohm £1 
5 x 3, 27 ohm £1 


Scope soldering iron standard 45/ 
mini scope 43/3. Scope delux 49/10, 
Vibra-scope 28/. National scope 
transformer 54/. i 

TV Transformers voltage doubler £4 


TV AERIALS 
All types £1/15/0 to £10. 


All entries must be postmarked NO 
LATER than January 15, 1966. Logs are 
to be sent directly to: — 

CQ WW Contest Committee, 
14 Vanderventer Avenue, 
Port Washington, L.1, N.Y. 11050. 

The top scoring Australian stations in 

the 1964 CQ World-Wide Contest were:— 


Call Sign Band Total Score 
Phone-Single Operator. 

VK2KM 21MC 16,568 
VK2APK 14MC 93,086 | 
VK2WD 14MC 15,458 
VK2AKF 14MC 12,803 
VK3ATN All 182,055 
VK3TL 14MC 40,362 
VK3HL 14MC 17,667 
VK3XB TMC 1,282 
VK3KS 7MC 360 
C.W.-Single Operator. 
VK2GW All 323,050 
VK2PV All 58,776 
VK2RA All 2,296 
VK2APK 14MC 116,982 
VK3AXK All 49,476 
VK3TL All 10,887 
VK3RJ 21MC 9,612 
VK3ADB IMC 15,660 
VK3XB 3.5MC 1,443 
VK4SS All 7,950 
VK4EL 21MC 16,297 
VK4SD 14MC 15,181 
VKS5TC All 87,498 
VKS5SWC 14MC 12,324 
VK5KO 1.8MC 6 
VK7SM All 62,608 


C.W.-Multi-Operator. Single Transmitter. | 
VK5ZP-VKSNO 914,742 points 

The highest scorer for each band in 
each call area will be awarded certificates. 


RECIPROCAL LICENSING 


The first reported Australian amateur to 
take advantage of the recently inaugurated 
reciprocal licensing arrangements between 
Australia and the United States of America 
was Joe Wall, VK3BL. ; 

Joe was reported to be operating from 
the WS call area during early September. — 


W.LA. Activities 


The rules for two national contests have 

been finalised by the Federal Contest Com- 
mittee of the W.I.A. The Ross Hull Mem- 
orial Contest will be held from December 
11. 1965, until January 16, 1966, and the 
John Moyle Memorial National Field Day 
to be held on the weekend, February 12-13, 
1966. 
Changes have been made to the rules of 
both these contests in line with the wishes 
expressed by Divisions at the 1965 Federal 
Convention. 

Full details of the rules for both contests 
will be included in later issues of these 


notes, 


NEW SOUTH WALES 


Ted Whiting VK2ACD’s lecture dealing 
with the latest UHF equipment_ being in- 
stalled by the Department of Civil Avia- 
tion was the highlight of the September 
meeting of the New South Wales Division. 

The lecture was illustrated by slides show- ° 


ing circuitry and block diagrams of the — 


system. When completed a system of base 
and repeater stations for air traffic control 
will cover a large portion of the States’ air- 
line routes. : 

Ted so capably described the equipment 
that it has caused some speculation among 
the VHF operators. Ted is an ardent DX 
operator but, since joining D.C.A, and_be- 
coming associated with modern VHF/UHF 
equipment, there is certainly room for con- 
jecture as to which bands Ted’s future 
activities might lead him. ons 

A warm round of papas indicated 
members’ appreciation of the lecture. 


VHF AND TV GROUP 


Thirty-one logs were received for the 
State section of the Remembrance Day 
Contest. It is anticipated the same num 
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or even more will be listed when the full 
‘Tesults of the contest are published. 
- The place getters in the State section 
were: 

1st Tony Mullen VK2ZCT, 2nd Dick 
|) Norman VK2ZCF, 3rd Stephan Kuhl 
| VK2ZSK., é Seana Meee 
| Response to the invitation to participate 
/in a VHF field day to be held over the 
| New Year Day weekend has becn good. At 
ithe end of September, it was known that 
twenty five field locations would be manned 
} in New South Wales. These extended 
| from Mount Kosciusko in the south, Mount 
/ Kaputar in the North-west, Mount Can- 
| obolas in the west as well as several good 
| locations along the coast. 
| _ VHF operators in New Zealand, Victoria, 
ueensiand, South Australia and Northern 
erritory have also indicated that they 
| will participate. 
7 It is also expected the 432MC, 1296MC 
7 as well as S2MC and 144MC will be used 
| by some of the field stations. 


1 VALE 


| It is with very deep regret that the death 
| of John Peell, VK2WJ, is recorded. John. 


S.E.W. TRANSISTOR KITS — 


Fully transistorised in mono and stereo. Also as P.A. units. 


Easy to Assemble Hi-Fi Units 


Money saving and trouble saving — Start with a 
simple unit and add on. 
Easy to assemble units from a simple pre-amp to a 20 watt Stereo. 


Unit |. 10 Watt Amplifier 15 Ohms. 


: £1818 6 
a RY and ea Noda roalhapent i ndalor Unit 2. 10 Watt Amplifier. 3 Ohm. £18 8 6 
| bands and had several firsts to his credit Unit. 3, 20 Watt Pulse Amplifier. 
ees, oe operator both on Units available at present include 10 Unit 4. Pre-Amp and Tone Control. £14 is é 
i . watt amplifiers. Unit 4A. Pre Amp-Mono 
ij In his professional radio life he had Unit 5. 4 P.A. Mixer Output Stage. £ 5 0 0 
| been a ship’s operator and from the time Low distortion TRANSFORMERLESS Unit 6. 4 Channel Mixer Input. £13 15 0 
| the Overseas Telecommunication Receiving Auvaahe t Fee adh hae Be ee tart weet amenity, £8. 8.8 
| Centre at Bringelly was established, until Tone control and PRE-AMP UNIT with ete heer SUMO ae LE Bia e 
his retirement due to illness, he was the low noise transistors. Unit Jd. Wide Band Transistorised 
| Station manager. | P Input control unit-wired for 5 inputs. uner. £1717 6 
Just prior to his death John made a gift Power supply unit will supply mono Unit 11. Wide Band Transistorised 

of the proceeds from the sale of his or stereo. Stereo Tuner. 2% 5 0 


Available from Distributors or direet from: 


S. E. WILLIS TRADING CO. 


38 RIVERSDALE STREET, CAMBERWELL, VIC. 82-5787 


BRIGHT STAR CRYSTALS 


FOR ACCURACY, STABILITY, sae 
ACTIVITY AND OUTPUT 


Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 
Holders include the following: DC11., F.T. 243., H.C.— 
6U., CRA., B7G., OCTAL, HC-18U. 
5.5 3.5MC TV Sweep Generator Crystals. 
£3/12/6 plus 12} p.c. sales tax. 

106 KCS ond 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 12} per sent sales tox 


AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 


The follewing fishing craft frequencies are available in F.T. 243 holders: 
6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 
immediate delivery available for all above types. 


AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 


Commercials — from £3/12/6 each plus 12) per cent sales tox, 
Amateur — from £3/-/- each plus 12} per cent tales tex. 


Regrinds 37/6 each, 
Crystals for Taxi and Bush Fire Sets also Available, 
We would be very happy to advise and quote. 


amateur radio equipment to the New South 
Wales Division of the W.I.A. 

The deepest sympathy of his fellow 
amateurs is extended to his wife and rela- 
tives in their sad bereavement. 


HUNTER BRANCH 


The September meeting of the Hunter 
Branch was held as usual in Room 6 of 
the Clegg Building on Friday 3rd. The 
_ Meeting was given over to a tinal discussion 

on the convention arrangements for the 

field day. This was followed by a program 
of films. The latter caused some anxious 
moments for the projectionist and audience 
alike when the film caught fire, but the 
showing was otherwise without incident. 
The next meeting will be held at the same 
location at the Newcastle Technical Col- 
leg on Friday, November 5, when the first 
of three lectures on technical developments 
in. the electronics industry will be delivered 
by a lecturer from Mullard-Australia Pty. 
Ltd. These lectures will continue at the 

December and February meetings. 

__ The weekly news broadcast of the Hunter 

Branch is made each Monday evening from 
the official station VK2AWX._ The trans- 
missions originate at the Westlakes Radio 
Club, Teralba, and may be heard on 
1815KC; 3595KC and 70S0KC. The best 
frequency for local listening is the to 
band—1815KC, which is heard well all 
over the local area and is generally free 
from interference, 


BLUE MOUNTAINS SECTION 
FIELD DAY 


The Blue Mountains Section of the New 
South Wales Division of the W.I.A. will 
hold their annual field day at the old loca- 


Representatives Aust. and New Zealand——Messrs. Carrel & Carrel, Box 2102, Auckland 


a : rs Mossrs Atkins (W.A.) Ltd, Messrs Lawrence and Hanson 
The dats ony BN ovenber 21 eas ae SRY FSH ERRDY: Electrical (Vic.) Pty. Ltd., 
’ ’ « * t e 
This year it is hoped that members of | | Messrs. A. E. Harrold Pty. Ltd, Messrs. United Radio wistribu- 56 Collins St., HOBART and 
the Youth Radio Scheme and _ interested 123-125 Charlotte St., tors Pty, Utd, 29 St. John St, LAUNCESTON 
Boy Scouts will be able to participate in BRISBANE 175 Phillip St., SYDNEY. Tasmania. 


the field events and the various contestants 
will provide accommodation in the vehicles, 
The late date of the field day will ensure 
that the lads’ school examinations will be 
completed before the event, 

Registrations will commence at 10.00 a.m. 
The program is as follows: 
11,15 a.m.: 144MC Sniffer Hunt on foot 
_within the pool grounds, 
12.00 p.m.: Lunch, 
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“Contractors to Fede-al and State Government Departments.” 


BRIGHT STAR RADIO 


46 Eastgate St., Oakleigh, S.E. 12, Vic. 57-6387 


WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 


LELECOMPONEN TS 


A OIVISION. OF .FERRIS INDUSTRIES LTD. 


Telecomponents Replacement Parts not only claim 
advanced design but spell if out like this: 


RESEARCH - KNOW-HOW - EQUIPMENT 
PRODUCTION AND QUALITY CONTROL 


combine to give you better Products in 
service with less re-calls 
and longer shelf life. 


Specify e Ask For e Insist On 
TELECOMPONENTS 
REPLACEMENT i 
PARTS <-/ 
We Guarantee Them. 
Obtain them from po 
Leading Wholesalers AN 
Everywhere. ON 
FERRIS BROS. PTY. LTD., we 
Brookvale, N.S.W. Phone: 93 022) 


ae 


TI 
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mee Le. DIE) Ait See 


Manufacturers of Quartz Crystals for Frequency Control and Crystal 
Filters for Highly Selective Circuits Announce:— 


New Lower Prices for 
Close Tolerance Gold Plated Crystals 
for Amateur Applications 


Amateur Net 
(each including tax) 


@ 1.8 Mc/s to 14.999 Mc + 0.005% in Style "D" holders, }" pinspacing £2 8 6 

@ 15 Mc/s to 47.999 Mc + 0.005% in Style "D" holders 4" pin spacing £210 6 

@ 48.0 Mc/s to 61.0 Mc + 0.005% in Style "D" holders, 4" pin spacing £2 16 3 

@ 100 Ke/s + 0.005% in HC13/U holders, 4" pin spacing* £410 0 

@ | Mc + 0.005% in Style "D" holders, 4" pin spacing* £410 0 
* Specially designed for Crystal Calibrator purposes. 

& 


455 Ke/s nominal Crystals for Filter applications in Style "D" or "E" 
(B7-G) holders. £410 0 


Many other types and tolerances are available from our standard production, Please con- 
sult us on your Crystal requirements. 


PYE PTY. LID. CRYSTAL DIVISION 


la KILPA ROAD, MOORABBIN, VIC. Telephone 95-2011, 95-6741 
State Offices in Adelaide, Brisbane, Hobart, Perth and Sydney. 
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$1.00 p.m: 144MC Hidden Transmitter Hunt. 

$1.30p.m.: Bus Trip for the Ladies 

2.15—2.45 p.m.: 144MC Scramble 

$3.00—3.30 p.m.: 7MC Scramble. 

4.15 p.m.: Prize Presentation. 

} Registration Fee: 10/ for each member 

(including family.) 

There will be the usual ice creams, drinks, 
and hot water free. Lucky numbers and 

filucky dips. 

| Make November 21 your day for a trip 

}to the mountains—the weather should be 

|| perfect. 


CENTRAL COAST SECTION 


Eighteen members attended the Septem- 
jjber meeting of the Central Coast Section, 
jheld at the School of Arts Gosford on 
)| Friday evening 18th, when a short talk 
jon mobile antennae was given by Frank 
|| Pearson VK2ACQ. 

It was with regret that the resignation 
was announced ot Perc Day who, aue to 
ill health, has had to relinquish the office 
| of treasurer which he has carried out so 
j ably for the past two years. Perc also took 
an active part in tne running of the 
|} A.O.C.P. classes. The best wishes from 
{/ members for a speedy recovery have been 
|) conveyed to him. 

j| Alex Swinton VK2AAK is now the 
} QSL officer for the club and members are 
{| invited to avail themselves of this service. 
_ Visitors are always welcome, and meetings 
jare held in the School of Arts Gosford on 
the third Friday of each month, com- 
}} mencing at 8 p.m. 

For information on the activities of the 
club, ring the president, Ern Hodgkins, 
VK2EH, Gosford 2-2444. 


VICTORIA 


|_ The Eastern Zone Convention of the 
! Victorian Division will be held at Traral- 
i gon on Saturday, 20th, and Sunday, Novem- 
ber 21. 

Commencing at 3 p.m. on Saturday in 
the Masonic Hall, Church Street, Traral- 
gon, there will be a display of com- 
mercially built amateur band equipment. 
, Also during the afternoon there will be a 
) sale and swap section for members’ gear. 


)/ At 6 p.m. there will be a buffet dinner 
) to which the ladies are invited. A meeting 
| to discuss activities within the zone will 
commence at 7.30 p.m., while social enter- 
tainment will be provided for the ladies. 

i On Sunday there will be visits to local 
) beauty spots and a picnic lunch. 

) Reservations for overnight accommoda- 
Stan Baxter 
10 Chenhall 


ty 


4 


| 


j tion should be sent to:— 
| Eastern Zone _ Secretary, 
} Crescent, Traralgon, Victoria. 


QUEENSLAND 


/ Monthly W.I.C.E.N. exercises are being 
| held in the Queensland Division with a 
ood deal of success, and letters expressing 
interest in the scheme have been received by 
| the organisers. 
| Information and maps defining zone 
boundaries can be obtained by writing to:— 
Wireless Institute Civil Emergency Co-ordi- 
nator, Box 638J, G.P.O. Brisbane. 
| Following discussions with Messrs A. H. 
_ MacKenzie and C. Gold, donors of the 
CG and GK Cup, and the division’s presi- 
dent L. Blagbrough VK4ZGL, it has been 
| agreed to award the trophy annually to 
the Queensland member scoring the highest 
number of points in the Remembrance 
Day Contest. . 
The trophy was originally donated in 
1926, as the Best Station Award Trophy. 
However, changing modes and circum- 
_ Stances have now made the selection of the 
' recipient virtually impossible. ‘ 
__ Council have ratified the decision and 
have resolved that the first presentation be 
made when the results of the 1965 event 
are published. ‘ 
Provided that the necessary bookings 
can be made the Annual State Convention 
of the division will be held over the week- 
end of March 26-27, 1966, at Alexandra 
Headlands. Bob Campbell VK4ZRC has 
agreed to again organise the event. 


WESTERN AUSTRALIA 


From the September issue of the Western 
Australian Division’s Bulletin came news of 
a get-together of old-timers, The item is as 
follows: 

“The Highway Hotel, Claremont, was 
the venue for a meeting of old-time 
amateur operators on Wednesday, August 14. 
The function took the form of a luncheon 
under the sponsorship of VK6AG; VK6WP; 
VK6SA; ex-VK6BO and VK6MU. 


“VK6MU explained that there was a 
lack of official listings of amateur stations 
in the 20s, but one had been located for 
1927 showing 26 licences, about half of 
whom, for one reason or another, were 
no more. Every effort had been made to 
locate old-timers of that period. 

“Among those present were VK6GH, 
who founded the university station 6AK in 
the 20s. Jack Vincent ex-VK6VK. who with 
the ex-VK6AB (late Clyde Cecil) put 
Kalgoorlie on the map, and R. Earl 
VSIAB who was chief electrical engineer 
of the Singapore Harbour Board. Geoff 
Lorden ex-VK6GL wrote from Melbourne. 

“Wally Coxon VK6AG gave a resume of 
the foundation of the Perth Radio Club 
(the first in Australia) in 1907, 

“The eighteen amateurs present resolved 
that it would be a good idea to have a get- 
together once in a while, and it was 
decided that the next time would be a 
night function to leave more time for an 
after-dinner talk. A committee was elected 
to draw up a plan which would set out 
the groundwork for such an organisation 


Be Paid What You 
are REALLY WORTH! 


and provide for membership qualifications, 
ete. 

“Those present were:-— VK6GM; 
VK6MY; VK6SA; VK6AG; VK6WP; VK-— 
6FG; Frank Goldsmith ex-VK6FG; ex- 
VK6VK; VK6JS; ex-VK6BO; WVK6GH: 
VK6MU; ex-VK6HW; VK6KX; VK6WM: 
VK6WW and Chas. Forster, with apologies 
from Frank Narroway; VK6FH; 6LJ; 
VK6LG; ex-VK6GL; and VK6NS.”" 


S.W.L. AWARDS 


Two Short Wave Listener Awards have 
been announced by the Wireless Institute 
of Australia, Attractive Certificates will be 
awarded to S.W.L.’s who submit evidence 
of fulfilling the following requirements. 

S.W.L. Century Club Award 

Objects: 


1.1 This award was created in order to 
stimulate interest in logging DX (ama- 
teur stations) in Australia, and to give 
successful applicants some tangible 
recognition of their achievements. 
This award, to be known as_ the 
“S.W.L. Century Club Award” will be 
issued to any resident Australian short 
wave listener who satisfies the condi- 
tions as set out. 

A certificate of the Award will be 
issued to any applicant who produces 
proof of having logged one hundred 
countries, and will be endorsed, as 
necessary, for loggings made in respect 
of one type of emission. 


WZ 


1.3 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 


you want and which will benefit 


you most. ICS will send YOU 


promptly —a FREE illustrated BOOK, giving FULL DETAILS. 


GENERAL 

Journalism — Short Stories 
Writing for Radio & TV 
Interior Decorating 
Etiquette & Entertaining 
Textiles 

Photography 


Architectural 

Builders’ Plan Drawing 
Mechanical Structural 
Surveying & Mapping 
ILLUSTRATING 

Still Life —Landscape 
Caricature & Cartoons 
Oil & Water Colour. 
Fashion Drawing 
Showcards & Tickets 


Timber Home 


NEW ZEALAND: Wellington, 
Please send Free Book on 


NAME (Mr, Mrs, Miss) 
| Appress 


OCCUPATIO 
Le N 
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Retail Management 
Commercial Managem't 
Small Business Owners 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Business Letters 


Mathematics BUILDING 

General Education Arch.tecture 
Dressmaking Building Contracting 
DRAUGHTSMANSHIP Carpentry, Joinery 


Structural Engineering 
Concrete Engineering 
Estimate & Quantities 
Roofing, Steel Square 


INDUSTRIAL 

All Mechanical Eng. 
Fitting & Turning 

Soft Drink Manufacture 
Air Conditioning 


AAPOeRee Meteo eernenane ences yacnssarenvennene 


Auto Mechanics 

Civil Engineer 
Production Managem't 
Industrial Management 
Executive Training 
Modern Supervision 


SPECIAL EXAMINATION | 
COACHING COURSES 
1 
' 


Account'cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Sales & Marketing. 
Matric. or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'wealth Clerical Exams 
Police Entrance Exam 
Nurses’ Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 

Inst. Auto. Mech. Engrs. 


Building 


Signwriting Gas or Elect. Welding last Diesal Ena 
COMMERCIAL a teste Shire Overseers’ Exam 
Accountancy Electrical Mechanics Eregioners: InefiticHiene: 
Cost Accountancy Radio Eng. or Service ADVERTISING 
General Bookkeeping Television Copywriting 
Salesmanship Refrigeration Commercial Art 
Shorthand Typing Diesel Engines 
TO INTERNATIONAL CORRESPONDENCE 
Dept. 526 SCHOOLS, 
SYDNEY: 400 Pacific H'way Crow's Nest. Tele.: 43.212! 


MELBOURNE: 234 Collins Street. Tele.: 63.7327 

BRISBANE: A.M.P. Building, Edward Street. Tele.: 2.6125 
ADELAIDE: T&G Building, King William St. Tele.: W.4148 
PERTH: C'wealth Bank Building, 55 William St. Tele.: 21.7268 


| 
| 
| 
| 
Advert'g Inst. Aust. | 
| 
| 
| 
| 
182 Wakefield St. Tele.: 53.109 | 


Meestorarcci et STATE ..............:...Dept. 526 | 
Re at ee OMe ese Shes dps cad or PHONE 


ELECTRO-MAGNETIC 
MICROPHONE 


—2000 and 150 ohms 


—4b db above | microvolt across a 
300 ohm load per dyne per square cen- 
tometer free field pressure at the trans- 
mitter. 


—Within 3 db from 200-4000 c/s. 


Response rises at 7 db per octave 


Specification: 
Impedance at 1000 CPS 


Sensitivity at 1000 CPS 


Equalised Response 


—Recoil. | pair. | shielded. 
—Leaf type, make. 


Cable 


@ Suitable for Transistor Communication Units 
@ Durable high impact poly case 
@ Metal chrome plated rear holder 


Marketed by 


ZEPHYR PRODUCTS PTY, LTD. 


58 HIGH STREET, GLEN IRIS, S.E.6, VICTORIA 


Price £5-6-0 


Plus Tax 11/- 


100 PRINTED CIRCUITS | . 


a 
————s="\ NEW IMPROVED 


e e 
wees 30 WATT From your SEARS a pricelay “each—§ doh apie elo eran rh, ~ PERSONAL 
as ; size add 2d for each extra square inc et up charge £5 on lq 
SS first 100 only. Drilling, plating, coding, price on application. * TRANSISTOR 
.3 “ORO cami la en ie ae "| Transistor, 
12v. All Transistor NEW RCS. 1 tae. 
P.A. AMPLIFIER No. 582—Do-lt-Yourself Kit of Parts 


for above,: 49/6. 


No. 598-—Complete Kit of parts, to 


smallest screw. £27. No. 656—Wired 
ready to operate, £29/10/, Postage 
10/ each. Size: 6in w. x 3in h. x 


LOW PRICE! COMPLETE 


Siin d. weight 6iib. ie Wueriee DO IT 
PERSONAL PORTABLE CONS; 
2 TRANSISTORS RUCT{ 
Range 30 miles, 200 i eee OI YOURSELF 
with short aerial ting 
and apd Ear- hko, KITS 
piec only, no | 
aaaakar, f Wired “inn, 
etd se use, No. 
j @ No expensive test equipment @ Everything fits. 
Soap patelit a 1964 RF Transporta 7. Complete kit — No. 640: £21/15/- 


Portable car radio, identical to 640 above, plus extra switch 
and car coil, etc. No. 642: £23/-/-. 
(Write for booklet on 640 end 642.) 


No. 666C, on app. 
COILS & IF’s 455 Ke. 


Aer. R.F. osc. &°IF’s . 17/ ea. 3. TRANSISTORS | 
Ferrite Aer. 20/. Hi-Fi MULLARD FIVE WATT 
Postage I/. Write for details and price AMPLIFIER 
Part 265 Universal Tape OSC coil, Frequency response—30 cycles 
£2/19/- to 18 KC, 3 DB. Distortion — 
ws) PRE he one half of one per cent or 
AMPLIFIER | better. Input--!25 MY, 1,000 
transistor ohms impedance. DC supply— 
(silicon) | 22, volts 0.8 amps, speaker 15 
For 5 watt amplifier with panel and | pind op dated long x 4in 
knobs tere o-it-yourself kit No. Bien tgs : 
ive eee SSieeene kit No, | Do-it-yourself kit | 675C, £8/10/- Postage 3/-. 
bIGAC Write for blueprint data. 
Write for prices and data sheets. 
Printed circuit mono, or stereo } BATTERY SAVER KIT 
No, 616 oe bcs £1/10/ | 4/2, 6 or 9 volts. Replaces transistor 
Postage !/ each. battery power input 240 volts A.C. Maxi- 
5 watt stereo power supply. Do-it-your- | mum milliamps 80. Hum-free operation. 
self kit No, 6BIC, £8. Printed circuit | Size 3/zin | ox Zin w. x I'2in h. No. 
No. 681, £1/5/. Postage 681C, 8/; 657, £2/19/ (post 1/). 
al, SV. 


~ Order t by” “Mail” “Cheque. Postal Note or Money Order (add post), “direct. to:— 


R.CS. RADIO PTY. LTD., 651 FOREST ROAD, BEXLEY, N.S.W. 58-3491, 58-5385. 
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| Do-it-yourself kit 672C, £3/5!. 


No, 593—Wired ready to operate. 59/6. 
Postage 582, 593. I/, No C.O.D.s. 


~NEW PRINTED CIRCUITS 
Part No. 
675 Hi-Fi FIVE WATT amplifier 
677 Fairchild 3/5 watt amp. 
678 Electronics audio generator. 


25/- 
. 25/- 
-» 25/- 


679 Volt meter Electronics 65.M.9, 25/. 
684 Pre amp. Electronics 65 P. 10, 25/, 
cvcisiaiiimeediinpidbasameGsitie nein 
568 TY Video Strip R. and H. 25/- 
569 Audio and RF Transporta 4 25/- 
580 Car Radio ; 37/6 
586 Preamplifier 61/11P 25/- 
587 Preamplifier 6I/I1PI 25/- 
591 30 W.P.A. Amplifier 35/- 
599 Mullard 3/3 Stereo, each 25/- 
606 Mullard 10/10 Stereo, pr. 65/- 
607 Mullard Preamp. 30/- 
608 Mullard WB Tuner 30/- 
669 R. and H. Tape Recorder 32/- 

670 Front panel R. and H. Tape 
Recorder. 26/- 
Sales Tax included, Postage I/. We 


can supply any R.H. 


Printed Circuits. 


NEW AUDIO AMPLIFIER 


4 transistors, 
12° or 1° watt. 
Small size: c¢ab- 
inet 30) Seid = x 
1° plastic. Suit- 
able crystal P./ 
up, intercom.. 
microphone rad- 
io, etc. (9 volt) mm . 
Do it yourself kit 665, 99 (Post 1). 
Wired ready for use, 6650, £514. 


NEW 2 TRANSISTOR PRE- AMP = tor 
Magnetic P/U. Microphone or Tape 
Head. Similar 61 111 circuit in cabinet 
3° x 2° x 1. 2 required for stereo 
Post 1/. 
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Verifications are required from one 
4 hundred different countries as shown 
: s “gf official “Australian DXCC Coun- 
tires List.” 


lished annually in “Amateur Radio” and 
be amended from time to time as 
- required. Should a country be deleted 
_ from the list at any time, members and 
_ intending members will be credited with 
_ such country if the date of logging was 
- before such deletion. 
.3 The commencing date for the award 
is January 1, 1946. All loggings made 
on or after that date may be included. 


Operation: 
3.1 Loggings must be made in the HF 
Band (Band 7), which extends from 
_ 3MC to 30MC, but each logging must 
be made of stations operating in the 
authorised amateur bands in Band 7. 
Loggings may be made of any authoris- 
ed type of emission for the band 
fs concerned. 
— 3.3 Credit may only be claimed for the 
logging of stations using  regularly- 
exigied Government call signs for the 
| country concerned. 
3.4 pees of ship or aircraft stations 
will not be allowed, but —lJand- 
mobile stations may be claimed, pro- 
vided their specific location at the 
time of logging is clearly shown on 
the verification. 
1 3.5 All stations must be logged from the 
game call area by the applicant. 


M ‘Verifications: 
4.1 It will be necessary for the yagi 
to produce verifications in the form of 
QSL cards, or other written evidence 
ponies that specific loggings have been 
made. 
4.2 Each verification submitted must be 
exactly as received from the station 
whose signals were logged and altered 
or forged verifications will lead to dis- 
qualification of the applicant. — 
Each verification submitted must show 
the call sign, the date, and the time of 
the contact, type of emission and fre- 
quency band used and the location 
or address of the station at the time of 
the ing. 
A check list must accompany every 
application setting out the following 
details: 
4.4.1 Applicants name 
number, if any, and 
fs member of the W.I.A. or not: 
_ 4.4.2 Detail of any special endorsement 
involved; ; 
4.4.3 Details of each contact as required 
by Rule 4.3; ; 
4.4.4 The applicant's location at the 
of each logging and _ if 
portable/mobile operation is in- 
volved; 
4.4.5 Any relevant details of any con- 
es about which some doubt may 
exist. 


_ Applications: 

5.1 Applications for membership shall be 
addressed to “S.W.L. Awards Manager,” 
G.P.O. Box 2611W. Melbourne, Vic- 
toria, accompanied by the verifications, 
check list, and sufficient postage for 
- the return of the verification and regi- 
stration, if desired. 

A_ nominal charge of 25c¢ (2/6), which 
shall be forwarded with the application, 
will be made for the issue of the cer- 


< 


= 


4 


Set eas 


Ce 


jee, 
ee 


and listeners 
whether a 


2.2 The official countries list will be pub- ° 


Jie Ad rs pal 


W.LA, in the interpretation and applica- 
tion of t rules shall be final and 
poten § 

5.5 Notwithstanding anything to the con- 
trary in these rules, the Federal Council 
of the W.I.A. reserves the right to 
amend these when necessary. 


HEARD ALL VK CALL AREAS AWARD 
(H.A.-VK-C.A.) 
Objects: 
1.1 This award was created in order to 
stimulate interest in logging, by over- 
seas short wave listeners, of amateur 
stations in the various call areas of 
the Commonwealth of Australia and its 
Territories and to give successful appli- 
cants some tangible recognition of their 
achievements. 
This award, to be known as_ the 
H.A.-VK-C.A. Award, will be issued by 
the Wireless Institute of Australia to 
any short wave listener in the world 
who is a member of an affiliated society 
of the I.A.R.U, who satisfies the follow- 
ing conditions. No S.W.L. resident in 
Australia or its Territories will be 
eligible for this award. 
A certificate of the award will be issued 
to the applicants who show proof of 
having logged stations in all of the 
Australian call areas as listed in the 
vi Parety No endorsements are avail- 
able. 


Requirements: 

2.1 Verifications are required from all the 
cali areas of Australia and its Terri- 
tories as shown in the appendix. In all, 
22 verifications are necessary. 

2.2 The commencing date of the award is 


tz 


1.3 


January 1, 1946. All loggings made on 
or after this date may included. 
pees 
3.1 Loggings may be made of Australian 


stations using any authorised frequency 
band or tpye of emission permitted to 
Australian amateurs. 


3.2 Credit may only be claimed for logging 
stations using regularly assigned Gov- 
ernment call signs. 

3.3 Loggings of ship or aircraft stations 
in Australia or Australian Territories 
will not be eligible, but land-mobile 
stations may be claimed, provided their 
specific location at the time of logging 

is clearly shown on the verification. 

Verifications: 
4.1 It will be necessary for the applicant 
to prea verifications in the form of 
QSL cards or other written evidence 
showing that specific loggings have been 
made. 
Each verification submitted must be 
exactly as received from the station 
logged, and altered or forged verifica- 
tions will lead to the disallowance of 
those items and may lead to disquali- 
fication of the applicant. 

Each verification submitted must show 

the date and time of transmission, type 

of emission and frequency band used 
and the location or address of the 
station at the time of logging. 

A check list must accompany every 

application setting out the following 

details: — 

4.4.1 Applicant’s name, S.W.L. number, 

if any, and address; 

4.4.2 Name of affiliated society (see 


4.3 


4.4 


ule 1.2); 
' 4.4.3 Details of each logging as required 
by Rule 4,3. 


Applications: 

5.1 a teed for membership shall be 
addressed to the “S.W.L. Awards Man- 
ager, G.P.O. Box 26liw, Melbourne, 
Victoria, Australia,” accompanied by 
the verifications and the check list 
(Rule 4.4). Sufficient international reply 
coupons (I.R.C.) must be enclosed to 
cover return postage of the verifications 
to the applicant. 

5.2 Where a reciprocal agreement exists 


FINE BALANCE AND LIGHTNESS | 
PRECISE FINGERTIP CONTROL 
NO SWITCH TO DISTRACT 


See the range of Adcola ''M" series solder tools 
illustrated in ELECTRONICS Australia Septem- 
ber edition or write for brochure to Adcola 
Products, Pty. Limited. 


tificate to successful applicants who are 
non-members of the Wireless Institute 
of Australia at the time of application. 
Successful applicants will be listed 
periodically in “Amateur Radio.” Mem- 
ye bers of the S.W.L.C.C. wishing to have 
their verified totals, over and above the 
one hundred necessary for membership, 
listed, will notify these totals to the 
“S.W.L. Awards Manager,” in writing. 
In all cases of dispute, the decision of 
the S.W.L. Awards manager and two 
officers of the Federal Executive of the 
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ADCOLA PRODUCTS PTY. LIMITED. 12 Churchill $t., Mont Albert, Vic. 88-4351 


T. H. Martin Pty. Ltd., Charlotte St., 
Brisbane, Qid. 2-1785-6. 

C. b. Sedunary and Co., 126 Brown St., 
Eost Perth, W.A, 21-2126. 
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Model 


. ae 


made by 


etc. 


Special Bargains from 


—_ 


“"SURRICH" PORTABLE 5 
TAPE RECORDER 


Plus post 7/6 


Reduced from £22/10/ 
Complete with Tape Battery 
Phone and Mike 


LIMITED STOCK ONLY 


i: Se, MAP ack ate an . Sie sia 
aoe PES i ia te es ut ey sen ai YO 


6 Transistor de luxe model Radio 


leather carrying bag and earphone, 
Size 44in x 24in. .. . 


RADIO HOUSE PTY. LTD. 


RECHARGEABLE 
TORCH 


* 


TRANSISTOR 


72/6 
from West Germany 
never requires batteries 
Just plug into 240V 
power point 


999A £15/15/- 


Model RH-10 


RANGES: 

DC Voltages: 0-10-50-500-1,000 
V at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 


Resistance: 0-10K-1 Meg: 60 
ohms, 6 Kohms at centre 
scale. 

Capacitance: 250uuF to 1luF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
ranges. 


Output: 0-1,000 V in four ranges. 
Size: Sin x 34in x 1}in. 
Weight: 130z approx. 


Price £5/7/6 
Postage 5/- to 10/- extra. 


International. Complete with 


Actual Size 


“KEY LITE” 
39/11 


MULTIMETER TESTERS 


Model RH-50 


Modern Design, 33 Micro Amp 
Meter. 


30,000 Ohms per Volt D.C. 
13,000 Ohms per Volt A.C. 


1 p.c. Multipliers and Shunts used. 
Printed circuit. 


Clear Scale, 
case, 


SPECIFICATIONS 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
COR nD V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 

Decibels: minus 20 to plus 57 
dB (0 dB equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pr. heavy test leads. 


Model RH-5 


* High sensitivity-20,000 Ohms/ 
V DC, 10,000 Ohms/V AC, 

* 3in Meter. 

* Handy pocketable size. 

SPECIFICATIONS 

DC Voltages: 0-10-50-250-500- 
1000 V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500- 
1000 V (10,000 Ohms/V). 


tugged moulded 


DC Current: 0-50uA, 0-5-50- 
500mA, 

Resistance: 0-10K, 0-100K, 
0-1Meg, 0-10Meg. 
(62 Ohms, 620 Ohms, 6.2K, 
62K at centre scale). 

Capacitance: 0,0001uF-0.005uF, 
0.05uF-luF. 

Decibels: minus 20db to plus 


36db in 2 ranges. 
Dimensions: (34” x 53” x 13”). 
Weight: 150z approx. 
Complete with internal battery, 
testing leads with prods. 


£10/10/- reduced from £15/15/- 


Plus postage and packing 7/6. 


SPECIAL OFFER 
ALL TRANSISTOR RADIO POCKET SIZE 
£5/19/6 Postage 5/- 
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with fob keyring, attractive plastic 
case. Simply squeeze. Illuminates 
car and house locks, etc. 


40/- Posted anywhere 


Post 5/- to 10/- extra 


Batteries: 1 (1.5V), 1 (15V). 
Size: 3 5-16” x 6 5-16” x 23” 


Price £15/10/- 


Weight: 1.4lb approx. 


\ 
i 
4 


Price £9/-/+ 
Postage 5/- to 10/+ extra. 


NEW FROM GERMANY 
> 


THE OXFORD 
CORDLESS 
ELECTRIC RAZOR 
Battery Operated 


Twin blades 
rotary 
head, spare 
batteries 1/6. 


Size Sin x 1}in. 


£3/19/6 


RADIO HOUSE PTY. LTD. 


306-308 PITT ST., SYDNEY. Also at 760 George St. and 6 Royal Arcade. (26-2817) 
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cutting - 


W.LA. YOUTH RADIO SCHEME 


_ The Federal Co-ordinator of the Wireless 


f Institute of Australia Youth Radio Scheme, 

— Rex Black VK2YA, reports that excellent 

Progress is_ being maintained in 

‘}clubs throughout the Commonwealth. 

f} In New South Wales there are now 35 clubs 
registered with the scheme, catering for 
'more than 1,000 students. 


HOLIDAY CAMP 


During the Christmas vacation, the Inter- 
School Christian Fellowship will conduct 
“Camp Technology,” a holiday for school- 

{boys interested in electronics and photo- 


graphy. 
§ §6°The Grange, a large and comfortable 
holiday house at Mount Victoria in the 
i Blue Mountains, west of Sydney, which 
can accommodate 80 persons, will be equip- 
ped with modern instruments and com- 
\ponents to cater for a large range of 
construction projects in the fields of elec- 
tronics and photography. 

‘Graded projects and workshop sessions 
will be directed by a team of competent 
Jinstructors. The electronics course will cover 
}such aspects as valve and transistor ex- 
periments, radio, telephony, short wave 
}icommunications, audio and _ electronic 
switching. The photography sections dealt 
jwith will include taking photographs, de- 
j veloping, printing and enlarging techniques. 
“Camp Technology” is a member club 
jiof the Youth Radio Scheme and the nine 
iidays will include instruction and examina- 
tion in Elementary, Junior and Intermediate 
Certificate grades. 
} Schoolboys in the second form grade 
ito 5th year are eligible to apply. 
} The dates for the Camp are from 
December 28, 1965, to January 6, 1966, 
and the cost will be £9/10/. 
Application forms can be obtained from: 
\Camp Technology, ¢/o 68 Bancroft Avenue, 
)) Roseville, New South Wales. 


WESTLAKES RADIO CLUB 


Ten boys from the Westlakes Radio Club 
ade a most interesting visit to Sydney 
during the September vacation when a one- 
(day visit was made to the A.B.C. studios, 
jin Forbes Street, Sydney and the AWV 
alve and transistor factory at Rydalmere. 
Mr Stan Dogger of the A.B.C. staff con- 
iducted the boys around the broadcasting 
studios during the morning. Among the 
sections visited were the switching and 
recording departments, the studios and con- 
atrol rooms, and the tape and record library. 
One most instructive quarter-hour was 
Hspent with Bob Moore while he conducted 
fia recorded music program on the Third 
|) Network. 


ti 


between the W.I.A. and the applicant’s 
society, the appointed officer of that 
society may carry out the check, and 
if correct, may forward a written appli- 
cation for the award on behalf of the 
applicant. The list (Rule 4.4) must also 
be forwarded. 

erp aeons will be examined by the 

S.W.L. awards manager, who will 

arrange for the award to be forwarded 

either direct, or through the applicant’s 
society is required. 

45.4 In all cases of dispute, the decision 
of the S.W.L. awards manager and two 
officers of the Federal Executive of the 

| W.ILA. in the interpretation and appli- 

| cation of these rules shall be final and 
binding. 

15.5 Notwithstanding anything to the con- 
trary in these rules, the Federal Council 
of the W.LA. reserves the right to 
amend them as necessary. 


i 5.3 


APPENDIX 
r Call QSLs 
|| Territory Area __ required 
) Australian Antarctica VKO 1 


| Heard Island 
} Macquarie Island | 


i 
Vd 


around the AWV factory by two of the 
staff who took great interest in the group 
and introduced them to 
valve and transistor manufacture. Afternoon 


tea was served by the Valve Company 


and each boy went away with a wallet 
of information about the processes. 


f Most of the boys handed in their entries 
in the AWA-AWV “Multiflash” construc- 


tion project. 
moted b 
hibition 


This competition was pro- 


eld recently in Sydney, when cir- 


cuit details of a flashing light, together 


with suitable transistors, were distributed 


to lads interested in entering a construc- 


tion contest. 


These two most informative industrial 


visits introduced technically minded boys 


to some of the new techniques and pro- 
cesses and gave them an i 
career opportunities in the electronics in- 
dustry, 

The club and the Youth Radio Scheme 
are indebted to Mr Stan Dogger of the 


ABC and Mr Shonrock of AWV for their 


kind invitations. 


VICTORIA 


Two very handsome donations have been 
made to the Youth Radio Scheme in Vic- 
toria. One is a transistor kit set valued 
at £7 from Mr K. Lane of Transistor 
Kits, 69 Church Street, Brighton, Victoria. 

The kit is all Australian made and is 
complete with components, hardware, tools 
and instruction manual. 

This kit will be presented to the Y.R.S. 

member in Victoria who gains the highest 
marks in the Elementary Certificate Exami- 
nations for 1965. 
_ The other was a gift of six soldering 
irons from Mr Royston, of the Adcola 
Manufacturing Company, 12 Churchill 
Street, Mont Albert, Victoria. 

These will be distributed to each State 
to be used _as prizes in conjunction with 
the certificate scheme. Details as to the 
grade to which this will apply will be 
given in later news bulletins. ; 

The organisers of the Y.R.S are grateful 
to these and other companies’ and organisa- 
tions who have so generously supported the 
scheme and in doing so have enabled 
students to be presented with some tangible 
reward for their achievements. 

It has been decided to award the £3 
open order for books donated by the Tech- 
nical Book and Magazine Company, Mel- 
bourne, to the Victorian Y.R.S member 
who gains the highest marks in the Junior 
Certificate examinations for 1965. 


Australian Capital Territory VK1 1 
State of New South Wales VK2 3 
Lord Howe Island 

State of Victoria VK3 3 
State of Queensland VK4 3 
Thursday Island 

Willis Island 

State of South Australia VK5 3 
State of Western Australia WK6 3 
State of Tasmania VK7 3 
Flinders Island 

King Island 

Northern Territory VK8 1 
Admiralty Islands VK9 1 


Bougainville Island 
Christmas Island 
Cocos Island 
Nauru 

New Britain 

New Guinea 

New Ireland 
Norfolk Island 
Papua Territory 


Note:— 

In areas above, where more than one 
confirmation is required, contacts may be 
made with any or all of the territories 
listed under each call sign, 
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In the afternoon the boys were shown 


the intricacies of 


the company at the science ex- 


insight to the 


TRANSISTOR KITS 
CHRISTMAS BONUS 


Make any of these 
EXCITING PROJECTS 
for 3 the usual price 


Just released for Christmas to add 
to your holiday fun. 


Complete step-by-step instructions, _in- 
cluding circuit, wiring diagram and 
construction diagrams free with each 
project. ‘ 
ALL THESE PROJECTS ARE 
BENCH TESTED AND GUARAN- 
TEED TO WORK. ; 
Broadcast Tuner (Superhet). (Instructions 
FREE). All the parts you need selected 
from the list below. plus resistors, capa- 
citors, 9V battery and sundries. 
Without cabinet only £7/19/% 
With Cabinet .. .. only £9/9/6 
Amplifiers (Instructions FREE). All the 
parts you need selected from the list 
below, plus resistors, capacitors, 9V_bat- 
tery and sundries. 
3 transistor only .. .. £6/19/6 
4 transistor only (push-pull) . £7/18/6 
6 Transistor Portable (Instructions 
FREE). All the parts you need selected 
from the list below, plus resistors, capa- 
citors, 9V battery and sundries, only 
£14/10/. ‘ 
House Telephone (Instructions FREE). 
All the parts you need selected from, 
the list below, plus resistors, capacitors, 
9V battery and sundries, only £8/19/6, 
Flashing Lights (Instructions FREE). 
All the parts you need selected from the 
list below, plus resistors, capacitors, 
special circuit board, fabricated perspex 
mounting strip, 9V battery and sundries, 
only £5/19/6. 
Alarms (Instructions FREE). All the 
parts you need selected from the list 
below plus resistors, capacitors, 9V_ bat- 
tery, Relay and sundries. 
Light activated (c/w light 
sensitive device) .. 
Sound activated .. .. .. .. £6/19/6 
Switches (Instructions FREE), All the 
parts you need selected from the list 
below plus resistors, capacitors, 9V_ bat- 
tery, Relay and sundries. 
Light activated (c/w light 
sensitive device) .. £4/15/6 
Sound activated . £6/19/6 
Basic List of Parts Supplied in the above 
projects (other necessary parts supplied 
at special trade kit prices): 
Audio Parts 
Speaker, 8 ohm, 2.25in dia. .. 22/6 
Output Transformer (480 ohm to 
8 ohm) matched to speaker) . 15/6 
Miniature coupling transformer, 
SKs) SKe cits oe .. 13/6 


£4/15/6 


SK Potentiometer c/w switch 
and knobs .. ae i hoor i 
R.F. Parts 

Oscillator coil, 

Two gang miniature 

CW. KNODAdtalie ew as acne 
Febrite High Q_ Aerial Coil 
(oopstick *aerial)> eata4.) sae 

3 IF transformers .. . 34/ 
diode (1 x 


General 
6 transistors and 1 
2N412: 2 x 2N410; 3 x 2N408) 
Or-equivalentsi>.clsn meee 
Printed circuit board .. .... .. 12/ 
Cabinet °.. .. 20/ 
Carrying Case 6/ 30/ complete 
EAmpieCea oy ti, 
ALL THESE PARTS ARE GUARAN- 
TEED AND AVAILABLE SEPAR- 
ATELY — PRICES INCLUDE SALES 
TAX AND DELIVERY CHARGES. 


Order to 


TRANSISTOR KITS 
69a Church Street, Brighton, §.5, Vic. 
Phone 92-3159 


360 mH .. .) 9/ 
capacitor 


145 


c : COMMUNICATION 
eA | lil ELECTRONICS 


636 KING STREET, NEWTOWN-—51-7008 


136 VICTORIA ROAD, MARRICKVILLE — 51-3845 


4 TRACK DECK 
£17/15/- 
2 Track, 3 Speed. 
BTAS/- 
Track, . Mono o¢ Stereo. 
£22/12/6 


a dae iege ae -SPEED, 


£24/1 3/0 


abet gael HEADS 
HI Fi. 


Latest 
£4/15/- Pair 


THE NEW COLLARO 
TAPE DECK 


Takes 7in spool. 


3 speeds 1%, 3%, 7% i.p.s, 
2 track £22. BELCON 
4 track £24. 1 watt, 
Write for particulars, provision for two channels, 


gE Neos CNBR EEA oie A A Ed a Range to 60 miles under 
TRANSISTOR POWER 


ideal conditions. 
SUPPLIES £40 each 

D.C, Input. 300v. 150Ma. 

Output +3 150v. Output, 


£11 /1 7/ 6 2 Station Transistorised 
400v, 15 bier £5/15/- 


£14/17/6 4 ar 2 959/ ta 
VARY. A.C.S. 


240-270V 50 cycle 5 amp 
Provide infinitely variable AC voltage. 


£14/15/- 


2% Amp as above 


£11/15/- 


PLAYMASTER 106 
AND 107 


; MOH Ssss 


HI-SPARK 


| Transistor-Ignition 
Simple pp eeresn 
38 K.V. 


£16/15/0 
Positive earth. 


£20/15/0 


State voltage and polarity, 


CITIZENS BAND 


Fonet ivers 


i0 
£27/10/- each 


12v. 


New 
Telephone Amplifier 
Transistoris 
£5/1 5/- - 


Post 3/6. 


Feb. and March R. TV & H. JT.V. TUNERS 
106 £7/10/- 


‘WIRED AND TESTED, £42 Post 7/6. 


107 

WIRED AND £39 /10/- LATEST 
TESTED, 
—______--__———-| 4-SPEED PLAYERS 

ELECTRIC GUITAR 240V A.C. Mono .. .. &5 15 
wr tas vt! eh | mL A ee 
heart ons Pictu Uae Ot 7/6.| Battery Stereo 
ne ee or 45 bio cua 


» 1015 


Post: N.S.W. 7/6; Interstate 12/6, 


13 transistor, with paveich 


INTER, COM. UNITS 


AMPLIFIERS 
Public Address Range 
240V-AC 


WIDE RANGE 
LIGHTWEIGHT 
STEREO PICK-UPS 


~ 
wor 


Ceramic Units. Sopyeney 
Styli 


y ae 
MENTS Nee P.A. AMPLIFIER. | Diamond Styli __ 

ATTS OUTPUT. Universal Ceramic Stereo 
ica T daeeioe O.P.  trans-|Cartridge, Sapp sche 
former input for crystal mike hy Sty Ty Nee eee 

| Diamond ‘Styl vn eee 


with electronic mixi 
eas ue x a4 ate 
shiall-ared Realy 5 PV) NEW WIDE 

40 Watt. As above EL34 PP.) | RANGE SPEAKERS 

60 Watt. As above EL34 P.P, 15 oum. Rt | Came 
£42/15/-|/8in_ .. «. -s - Parra 

100 Watt. As above KT83 Pr. WZin ol got eae ene 

63/17/6| 318 


LINE OR VOICE con Sin Tweeter .. 
TRANSFORMERS. 


tin Single Tweeter. 1 7 | 
MULLARD HI-FI i RANGE. 12in Heavy Duty 20° watt £7/15/ y 
§/10 asi pre amp ree | 


it Linear ontpet 21/18/"| PA, pane ons 


boost 
$/20. es gh Ber oe /13/- 


BATTERY-AC 
OPERATION 


6 valve 6y plus 240v-10 watt 
bbl 15/- 
7 Valve 12v plus 246v-12 w 


a Beal ae “3 


ey up 


o7} 
a 
oF 
6y 
6 


N.B.: As these are ‘aimerican pit: Ab 
divide the wattage by 2. 


STEREO RECORD 
7 Valve 12v plus 240-29 aes iG HANGERS 
TRANSISTOR P.A. Cite | 
AMPLIFIER C.A.-512 [fur otMtndattetictst | 
; ae £1 3/1 


5/ 
Post, N.S.W. 12/6, Hnterstate 17/6. 


FA en Cpamee 
utpu¢ 20 watts 
Current Cieremntian at max, output, 


amps. 
Input, High imp. mic. Also 
660 ohms and tape. 
Independent gain controls. 
Output: Imp, 4-8-16 ohms. 
Freq. Response: 


STEREOPHONIC HI-FI | 
HEADPHONES i 


With padded aarpleces 
SPECIFICATION 


20 poi 00 cps 
Dimensions 2in x 6%4in x 8”Alin. 
Complete with instruction book 
with circuit. All plugs. 


PRICE £28/15/- 


DYNAMIC 
MICROPHONES 


0) DM -391 1 uktep oes 
DM -175 Hi-Imp .. .. 
6|DMS-3 Hi-Imp .. . 


" cach uantek i 


£3/17/6 ros 5/. 


PHILIPS 
DISC JOCKEY 


£5/17/6 


118 0 
3 12 §| Post. N.S.W. 7/6, Interstate, 12/6. | 


i 2 
Post. N.S.W. 1/6, Interstate 12/6,|>M tlm 
ENCLOSURES ae ey kon Ge Shey ee | pM.304. Dynamic 
end for fu etalls on 
£9/10/- ae Radiogram Chassis, TV and 
Vented Enclosures for 12in Speak Amplifiers. 
GHA eo Be £1 1/ 1 /15/- NCL PRPOP LLL LLLP LOL OLD PDP ODOON 


SPEAKER VENTED MORSE KEYS 


ovata New lightweight, fully adjustable units | 
Fitted, 9/6 
As above with buzzer. 
Complete Morse practice set, 
16/6 


B 
Post N.S.W. 2/6; Interstate 3/6 
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t 8 Watt per Channel} 
Bass and Treble boost and Cut. 
Wired and Tested, 


£31 


‘Buyers please note: Due ta 
‘component and production cost 
creases we regret the price of 

Amplifiers, Guitar Amps, 
ind Stereo Amps. will be increas- 
in the near future. 


GUITAR 
AMPLIFIERS 


“Watt, Two Channel, with Twin 
‘one Speaker. £25/15/-. 


Evatt. 4 ree Bass and Treble 


( 


win Cone Speakers, 
£29/ 18/-, 
| 17-Waitt. on oer Bass and 
Treb Two Twin Cone 


36/17) 6. 


35 WATT 


hannel. Bass and Treble ier tB 

Twin-Cone Speakers .. £52/1 
60-Watt, Unit 

4-12in Auditorium Speakers, 


£85/17/6 


ato «6with §6foot control and 2 
fet «controls for frequency and 
ome £5/S/- extra on above 


14 plus 14 WATT 
th Reverberation, Muy be used 
28 Watt or as Me Aube lus 14 
att Reverb. 2 6 oofer 
akers. 2 4 % Twin-Cone 
eakers. 4 Channels. Bass and 
Boost, Foot Vibrato Control 


| £81/15/- 
SLAP BASS OR BASS GUIT. 
WATT AMPLIFIER 


14 ae Channels, Bass and Treble 
t 2 12in Radial Beam Speak- 
Perfect reproduction on 20 


£72/17/6 
PIGGY BACK 


akers, 


; £59 17 6 
| Inputs, Bass and Treble Boost, 
‘Vibrato if required, £5/8/ extra, 


SSepensecenssenncainnesaceaccecescssees 


1965 
COMMUNICATIONS 8 


R. TV and H., January 


| This outstanding receiver for Ham 
or General use, 


Wired — Tested 
Guaranteed 
With mechanicaj Alter. 

0 Extra 


P.A. SPEAKERS 


Sin Units V6 Waterproot 
Projection Hor 
18 Ohm Voice Coils. 


£6/15/- 
In Double Ended Flares. 
Duolateral Coverage. 


TRANSISTOR CAR RADIO 


RADIO 


636 KING STREET, NEWTOWN--31-7008 


Push-button operation, High  sensi- 
tivity, pigdg Fa fit mont — 7 5/- 
cars, Vv or Vv operation — state ; 7 
voltage. Polarity and speaker size. pire ee et Pe, eat 
Complete i 
a > eee P.A. SPEAKER 
NEW RECORDING DRIVER UNITS 
TAPE American Rating, 30 Watts. 
gtr rt HP REP eae 1 os 7 Voice Coil 16 ohm. 
n jar . a 
S534in Mylar” if. Lisoti eink Meets BR £10/15/- 
lt Vie ate ee 8 16S0ft .. ' 4 . 18 Watt Rating, 
in P, se 
“yb Pike Aah aa tant ‘ | iu § £7/17/6 
in Mylar D.P, t . 3 REFLEX HORNS TO SUIT, 
1044in Myl -P, 3500 . 415 0 
. Post. ue (ee Bedi: ; £10/15/- 


Sp teetsueunrruneeenecvenceccayauoncegyuccavavacesaceacascanoonocceeyavsuocacegesquococsavesnaceocuceeneassasasncaseagseanasuavegenngciaitentiy 


WEEKEND — HOLIDAY — EVENING 
DEMONSTRATIONS AT COLLAROY 


PHONE XWS956 FOR APPOINTMENT TO TEST STEREO 
GUITAR AMPLIFIERS AND TELEVISION, 


BATTERY 
CHARGER 


~ / 240 Volt A.C. Operation sata 
3 Rate 6V, 12V TRICKLE CHARGE 


Trickle Charge Position suits all Batteries. 2V to 12V at 
rate of 200 to 500 M.A. 


STANDARD DE LUXE 
2 amp. 6V, 12V, TRC £5/18/-| 1% amp.» 6v-l2v. .. £4/17/6 
3 amp, 6V, 12V, TRC £6/12/6 ; amp, .. a, on ee ae 
4 ump. 6V, 12V, TRC £7/12/6|§ RMB. -- vs ve oe +. £8/17/6 
$ ump. 6V, 12V , . £7/19/6| 10 amp. rf  €13/17/6 


Rati or Alr “Freight on. 


PLAYMASTER 
BOOK SHELF UNIT 


To R, TV & H 
Mountain Ash, 
fini 


Post. N.S.W. 7/6, Interstate 12/6, 


ecifications. 
fone ad or Walnut 


Complete £14/5/ 


Also to suit, 8 W,.R, and new 
Magnavox HFSSIC Tweeter. 


£14/5/- 


Cabinet £5/15/. 
Cross-over unit £1/12/6. 
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NOUSUCOUENRLODADUODORUDDCODOUSHROOOODEVANAEORNoNsNEOOnENenauOnabaonngnedunnceeadenesunenusogasencangueesaongpeddnauesangegneneennegogegraneretniny 


t 


<oAb darter etaee seit 


R. 
State max. revs., voltage, polarity 
cylinders, 


Post.: 


REVERBERATION 
UNITS 


Latest design to. suit organs, 
stereo, guitar, any hi-fi equip- 
ment. 


£2-17-6 each 


Post. 3/6. 


ELEGA 
REVERB. SPEAKERS 


Automatic addition of re. 
verberation to any existing 
amplifier. 

Handles 12 watts. 
_-£12-15-0 
COAXIAL SPEAKERS 
CS-30. 12” 

V.C,  160hm. Cross over 
30,000 ohm, Sensitivity 103 
d.b.w. Input power fre- 


quency, 30-20,000V, 20 watt. 
£13-19-6 
CS-20. 8” 


260 ohm Crossover 
3,000V. 

Sensitivity 102 dbw. Power 8 

watt, Response 40-20,000V. 


£1-19-6 


HORN TWEETER 
CT-3 


2,000-20,000 Response. 
20 Watts Power. 
Sensitivity 110 dbw, 
Weight 14Ib. 


VAG 


£4-9-6 


"ACE TACHOMETER 


Wired and tested, 


£10/7/6 
TV and H., July, August Issue, : 


INCLUDING DWELL, ANGLE 
FACILITY, 


£11/12/6 


N.S.W., 5/3 interstate, 7/6. 
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136 VICTORIA ROAD, MARRICKVILLE, SYDNEY, 
SS AND 636 KING STREET, NEWTOWN—51-7008 


SIGNAL GENERATOR 
2205 4000 O.P.V. os te 6 Band, 120 Ke to 390) Megs. 
reo Vous 10° 5. 250° 1000. vi WIDE BAND 2 #7 An Ideal TV Marker Generator. © 


Current. 250uA, 250mA, . 14 15 : 
OSCILLOSCOPE ae § Post, ae tf: <he.). 12/6. 


Resistance 0-10K, 0.1 Meg. | 

£3/19/6 Post 5/- | 

C.T.330 20K.OPV | 5 Meg. Bandwidth. Push-pull vertical and horizontal SIGNAL INJECTOR 
D.C. Volts, .6, 6; 30, 120, 600, 1200 | Amplifiers, 8 position, high sensitivity vertical Amplifier, | 7, nictorise 4: Fountalg Pasa 
har A.C. penalhg pee Frequency Compensated on all positions. Calibrated .02 (Unit for Signal Tracer in Radio, 
600mA, Resistance, 6K, 600K, 6meg. | to 600 volt. Hard-time base, 20 cycles to 75K. Latest TV and Amplifier Service. 


§ Ranges. eI T19 suitable 


transistor use. $7 / J 9/ 6 Post $/ 
C.T.500 20K.OPV 


D.C. Volts, 2.5, 10, $0, 250, 500 


1000. A.C. Volts, 10, 50, 250, 500 

1000. D.C. Current, .05, 5.50 ; 

500mA, peat 12K, 120K.! 

ee ih minus 20 tc Tape, Amplifier. Complete. Stereo Tape. Amplifier. § watts per channel. 


£6/12/6 Fest i; KIT SET =i 8O or WIRED © TESTED. £90 


S.E.550 100K.OPV able if required. 


D.C. Volts, .S, 2.5, 10, 50, 250, 500. 12 watts per channel. Equal to 101 amplifier, Wired and tested. Only 
1000. A.C. Volts, 2.5, 10, 80, 250 £100 

1000 D.C, Current. 10uA, 2.8, 25. 
250mA, 10 amps. Resistance, 2K 
200K, aM 20M, D.B. minus 20 tc 


plus 62. | LEADER MODEL | TE-18 
£10/7/6 Post, 7/6, loath. 


Gomes; V0.5.) mings 20 ike cplas | American R.C.A. circuitry. Complete with probe. £2/7/ ¢ 


-Sinch £49/17/6; 6-inch £55/16/- —*** _ 
| 


RESISTANCE- 
CAPACITANCE 


TT Brid d Anal 
| LA FAYE E G.D.O. Capacity 30 pfd to 2,000 md. 
Resistance 2 ohm to 200 megs. 
| Also tests power, factor, leakage, 
impedance, transformer ratio, insula- 
tion resistance 
io 200 megs. at 600V. 
3 Indications by eye and meter 
: By 8.2 £25/19/6 
P.T.34 1000.0PV pati ate alee | be a 
| 
| 


: Frequency Range 
D.C. Volts. e By 50, 250, 500,/ 2.250 mes with 6 plug in coils. 
A.C. Volts. 0, 10, 50, 250, $00, pes af ei belig wath 


1,000. 
M.A, 1-100-500 RESISTANCE, Internal mod. ike approx. 
£2/12/6 - 5 Tube 6CW4 (Nuvistor) 
Post 5/. Operation 240VAC 50 ¢ 


200H. 20K.OPV Size 2%in x 5¥%in x 3¥4In, 


D.C. Volts, 5, 25, 50, 250, Welght 2.2Ib. 


2500. A.C. Volts, 10, 50, 100, 500. PRICE £19/15/- 


D.C. Current. SOuA, 2.5, 
250mA. Resistance, 6K, 600K. | 
Capacitance. 2 D.B. Ra 


25/5 (mae ti. PANEL METERS AUDIO GENERATOR 


s ‘ ¢ Sine and Square Wave, 
Se eee oe mY 20 Cycles to 200 KC. 4 Bands. 


¢ * iw alan § 3 #3 Frequency response plus/minus 


5 B 
Ver gt mae 8 60 Cycles to 150 K.C. 


ra Te pateet veneer 
,™ ea” t 
' a ci 
| ioe 
1 0,4 v3 T.E. 20 RF SIGNAL 
Vv. T.V.M. EDGE TYPE GENERATOR 


1 mA. Scaled. S. Meter. Stereo F 
7 . i req. 120KC—260MCS in 6 bands. 
aia: ae “we Je scn ies. Balance. Tuning. £1 /5/- | Output ORE) — High vite 000uV max. 


Lo u x. 
A.C.V. 0. 1.8 is 15, 50, 150, 500, 2" 3” 4” PLASTIC Output (Audio)\—400 Pa postin 8V. — semen can 
* ‘1,500 R.M.S. ‘ Modulation — 400 cps internal. 
3 COVERED PANEL | pines 5 ith Ssiam)_ VALVE TESTER 
i t — 9b ts all valves, diodes, tiflers, 
DB vaee 10 Di ee - moh | UNITS Complete with _Instruction Book checking Sinecate; shorts Merit on 
irect reading. Good-bad meter. 
£21 7/5 Hf Latest P series %in Barrel d Conn wie tenatee 
Post 10/. feaar i Aue ieee 10nv £13/ 5/ ee Ba 7t 
H.V. Probe to *30. KV, £4/2/6.! ‘eo voere +-W eis : £13/7/6 


M.K, Units, £26/15/- 500V. From £1/ 10/ 7 Post N.S.W. 7/63 Interstate 12/6.{Post. N.S.W. 7/6, Interstate 12/6 


Frequency 360KC-220Mcs 
in 8 Bands with plugs in coils. 


The instrument is equipped with 
0-500u.a, meter — sensitivity control 
—osc/diode switch—Instruction Book 
| with circuit, 


Operation 240VAC .50 cps. 


PRICE £19/15/- 


Post N.S.W. 5/; Interstate 7/6. 


“& 
e 
el 
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[SUVA ADDS FOUR NEW CHANNELS 


Four new channels are soon to be put into operation by the Fiji Broad- 
| casting Commission, Suva, in multi-language transmissions, using the 


49 and 75M bands. 


| THE expansion plans of the Fiji Broad- 
casting Commission have been announ- 
iced and these included a 500W transmitter 
| for use on 5980KC. This station, VRH6 is 
}on the air with the Sunday morning pro- 
|} gram of FBC, which is at 1800GMT on- 
1 wards on Saturday. Regular daily transmis- 
sions in three languages on VRH6 are 
| planned, and VRH7 using 6005KC will also 
| be brought into service. These transmissions 
} will be during the daylight hours in Suva, 
and the night transmission from 0600 on- 
| wards will be carried on VRH12 on 3935 
j}and VRH13, 3980KC. VRH6 and VRH12 
| transmissions will be in English and VRH7 
}and VRHi3 in vernacular. Plans are at 
| present also being prepared to expand the 
| studio control equipment at Broadcasting 
| House, so that the announcer will control 
| the complete day’s program. The completion 
| of this work will make it possible to run 
) three simultaneous programs. 
)/ On the present transmission schedule 
| VRH8_3230KC, 10KW, English, operates 
| 1800-2330, 0400-1030; VRH9, 3284, 10K W, 
i vernacular, 1800-2100, 0400-1030; WRH4, 
| 4756, 10KW, English, 2330-0345, and 
1 VRHS, 4785, 10K W, vernacular, 2100-0400. 
) The new _ schedule will use WVRH6, 
) S980KC, and VRH12, 3935KC for English. 
| VRH12 will operate 1800-2330 and 0400- 
1030, while VRH6, 5980KC, will operate 
| 2330-0345. The vernacular will be on 
| VRH7, 6005KC, 2100-0400, and on VRH13, 
3980KC, 1800-2100, 0400-1030, with all 
| transmissions extended to 1100 on Saturday. 


ENGLISH FROM GHANA 

Radio Ghana, with its new high powered 
j,transmitters, six of 250KW and six of 
| 10K W, is now operating on a new schedule 
| using English, French, Portuguese, Hausa, 
| Arabic, Swahili and Bambara. 
| The English transmissions, from Accra, 
| are as follows: 
| To North America and Caribbean. 
| 0330-0430GMT on 6110KC; 2000-2100, 
} 11800; 2000-2100, 9760. 
| To South Africa, Central Africa and Aus- 
Piralasta, ©” 


0430-0515, 9760; 0600-0645, 9760; 1500- 
1545, 17910; 1500-1545, 21545. 
To Ethiopia, Somali, Sudan, India, Pakistan, 
Japan, China and Far East. 
0300-0345, 6130; 0430-0515, 9545; 1330- 
1430, 17910; 1815-1900, 15285. 
To West Africa. 
0530-0730, 3240; 1500-2015, 6130; 1945- 
_ 2215, 3240. 
To Europe. 
0645-0730, 9545; 2045-2215, 9545, 
To East Africa. 


0300-0345, 6070; 1330-1430, 17910; 1500- 
1545, 21720; 1645-1740, 15285; 1815-1900, 
15285. 


This information accompanied a_verifi- 
cation from the station, which also included 
the new Radio Ghana verification card. The 
Station gives the address as the Ghana 
Broadcasting Corporation, P.O. Box 1633, 


Accra, Ghana, and verification is issued by 
the Director of Broadcasting. 


SOMALI USING 4970KC 

The Radio Somali Republic transmissions 
on 4970KC, with English from 1800 to 
1830 and Italian from 1830, has been re- 
ported by Bob Padula of Melbourne. The 
station has been heard at excellent level, 
indicating that the new 10KW transmitter 
which was being prepared is now on the air, 
The station operates from studios at Moga- 
discio, and for some years we have been 
hearing them at poor level in the 41M band. 
The new frequency and better signal level 
indicates that the station has embarked on 
foreign transmissions, and this should be a 
new country for most of our short-wave 
listeners. The Somali Republic is made up 
of the former Italian and British Somali 
colonies, 


1966 CONVENTION 

The 1966 convention of the New Zealand 
Radio DX League to be held near Welling- 
ton on the weekend, February 12, 13, prom- 
ises to be one of the biggest gathering of 
DXers in the southern hemisphere. The 
Convention 66 has been organised by the 
Wellington-Hutt Branch of the League and 
members from all over New Zealand, and 
possibly from Australia, will be present. 

The itinerary includes visits to the N.Z. 
B.C. Broadcasting House in Wellington, and 
DX-ing at a selected point a few miles from 
Wellington City. In addition, the fellow- 
ship afforded by meeting many listeners who 
are only names in the DX field, always adds 
to the enjoyment of such conventions. The 
Dunedin convention some five years ago, 
with 46 present, has been the biggest 
assembly of listeners so far. Anyone wishing 
for further information on the Wellington 
gathering should write to: Convention 66, 
P.O. Box 3700, Wellington, N.Z. 


ENGLISH NEWS BULLETINS FROM 
PARIS 


The latest schedule of the English news 
sessions from Paris, France, over ORTF 
shows an increase in the sessions, and also 
the use of the Brazzaville station to relay 
the programs for better reception in Africa. 
Transmission of news in English and the 
frequencies are as follows: 


GMT KC 
0515-0530 11845, 9700, 15445. 
0615-0630 11725 9730, 5970, 4795, 3232. 
1020-1035 15130, 21580. 
1100-1115 15445, 11970. 
1300-1330 21580, 21500, 17720, 11845. 
1830-1845 11845, 15130. 
1915-1930 


15190, 11930, 9730, 7105, 5970 
3232. 


The transmissions are all to Africa, except 
at 1300GMT when the signal is beamed to 
the Far East. The frequencies 9730, 5970, 
4795 and 3232KC are Brazzaville. 


WORLD SET DISTRIBUTION 


The United States Information Agency 
has released its survey of radio receivers in 
use in the world last year, and this showed 
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514M receivers in operation, an increase of 
18 million receivers on the previous year. 


The survey, which covered 162 countries 


and possessions, shows the United States 
well in front with some 228M. Second is 
the U.S.S.R. 35M., Japan 33M., United 
Kingdom 25M., West Germany 20M, 
France 17M., Italy 10M., Canada 10M., 
Brazil 8M., Spain 8M., and Australia was 
placed 11th with 7,482,000. New Zealand 
has just over 1M. receivers in use. 


MALDIVE ISLANDS RADIO 


The recently independent Maldive Islands 
now has its own broadcasting service which 
operates from its capital, Male. The station, 
which has nearly completed its studio facili- 
ties, is using a 15KW short-wave trans- 
mitter, When completed it should give bet- 
ter quality reception than at present as 
they are using temporary studios, according 
to Radio Maldive. 

Operating schedule of Male Sinco 
Radio on Male Island is on 0130-0400 on 
T1S50KC; 0700-0930 on 9552, and 1230-1730 
on 3222, The station has news in English 
at 0300, 0900 and 1700GMT, the rest of 
the broadcasts are in Japanese, Hindi, 
Tamil and Sinhalese. 


SABC USING 250KW OUTLET 

Last month saw the opening of the first 
250KW transmitter of the South African 
Broadcasting Corporation, Johannesburg, for 
use in its Africa Service. Plans recently 
announced show that Europe will be the 
target area when all four 250KW trans- 
mitters are installed. The 250KW unit now 
in service will be followed by a second 
one in March, 1966, when one daily broad- 
cast in English to Europe will be com- 
menced. When all four 250KW transmit- 
ters are installed by December, 1966, a full 
service to Europe in English, German, 
French, Portuguese, Dutch and Spanish will 
be operated. 

Over the present 20KW transmitters the 
Africa service is now on the air, 0300- 
0400 on 6150 7270; 1000-1300, 15220 
17805; 1300-1655 on 11900 15220; 1655- 
1800, 9525 and 11900; and 1800-2115 on 
7270 and 9525KC. On Sunday the trans- 
mission opens at 1100GMT. 


AUSTRIAN RADIO 
The present program schedule of Radio 
Austria in Vienna, shows the transmissions 
on the air as follows: 


To Europe 

GMT KC 
0430-2300 6000 
0600-1900 7245 
0900-1700 9770 
0900-1100 1400-1700 11785 

Middle East 
0600-0900 15410 
1100-1400 11785 
1700-1900 9610 
To North America 
2300-0430 ‘6155 
2200-0400 9770 
2200-2300 Sat., Sun., Mon. 6155 
India, Indonesia 
0500-0700 17805 
1300-1500 Mon., Wed., Fri. 17800 
To Australia, New Zealand 
0900-1100 Mon., Wed., Fri. 17810 
To Japan 
1100-1300 Mon., Wed., Fri. 11725 


SWISS SCHEDULE CHANGES 

The recent changes in the Berne trans- 
missions include the reintroduction of the 
summer service for New Zealand and Aus- 
tralia, which is for our evening reception 
and which has, in the winter months, been 
replaced by a morning transmission for this 
area. 

The North American service from 0415- 
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COAXIAL CABLES 


UR67 50 ohm Min diam. coaxial cable 1/6 yd, 
or 28/ per 27yds roll, 
UR43 SO 3/16in diam. coaxial cable 15/ 
Per 35f{t roll, 
ph 72 ohm Yin diam. coaxial cable 1/6 yd 
£1 per 25yds roll, 
51 OHM RG/8U 3.8 diam. BRAND NEW, 
1/9 yard ue to 500 cer engin 
ALL ABOVE CABLES IN AS NEW 
CONDITION, 


BATTERY CHARGERS 


DUAL brits iy Ly WITH METER IN METAL 
HA ERTONE CASE 

12 volt 6 

6 volt 6 


é 
IF’s PLUS 
4-15 S and, Gen. 1900° KC". /655 
M/c Wide Band (FM No, 
M/c Wide Band (FM No, 4) V6 
M/c Ratio Detector . ‘ 1/6 


6 volt 4 amp 
12 volt 4 amp 


amp 
amp 


£17/17/6 £10/17/6 


ur. 


HI FIRE TRANSISTORISED 
Jodie Ah SYSTEM 


OR ia VOUT 


POSITIVE EARTH . ahi. Piped eer Meee 
NEGATIVE EARTH . A £25 
MICROPHONES 

CRYSTAL 
Piezo Lapel Type with Plug .. 12/6 
CM20 Hand Type with Plug .. 27/6 
X43 Stand Type with Plug 7/ 


37/6 
ype 100- 8000 o/s, ‘with On-Off 


BM3 Pencil 
Switch, 6ft cable + Mie pe ease 
BM3 Desk Stand to suit above . . 21/> 
DYNAMIC 
Foster BF2 Hand Type SOK .. .. .. 80/6 
Foster DF2 Hand Type 50 ohm .. .. 48/- 
Foster DF3 Pencil Type SOK vn. tes GOhs 
Foster DF3 Pescil “the $0 ohm |. ¢. 87/6 
Piezo X29 Desk ype with stand, low 
imp HSU ee Takis Wee) eek eare 
SPEAKER BOXES 
at reducing Box with 4in de cll and 


Waodes Speaker’ Box with: 6in x din Speaker 
and wire ., 6§ 


GRID DIP OSCILLATORS 


Lafayette TE-18 G.D.O. 8 Bands, Plug in 
Coils, 360 Ke-220 M/C, 240 volt £19/18/0 
‘Leader LDM-810 G.D.O. 2-250 M/C 6 Band, 
Plug-in Coils, 230 Volt .. .. ,. &22/ 8/6 


CHASSIS PUNCH SET 


Hozan K-83 Sizes 16, 18, 21, 25 and 30 mm., 
Complete with Rapes: casita By wooden 
storage box ., .. + 10/- 


"TAPERED REAMERS. 


Hozan Tapered Reamer 3mm,-l4mm .. .. 


SPEAKERS 


WELL KNOWN MAKE, BRAND NEW, 
BAN BENT G STOCK, 


11/- 


SIZE C PRICE 
2in 15 OHM Esp 
jin 1$-3,5 2/ 
4in 15-3.5 37/6 
$:n 1$-3,5 40 
6in 15-3,5 4$/- 
Sin x Tin 1$-3,5 47/6 
Bin 15-3.5 §2/6 
Yin x 6in 15-3.$ $$/- 
in 1$-3,5 82/6 


TWIN CONE SPEAKERS 


Sin Twin Cone 4W 15 OHM .,, 45/- 
8.n Twin Cone 10W 15 OHM ,, ., 17/6 
i2in Twin Cone 10W 15 OHM .. ., 160/- 


TRANSISTOR TRANSFORMERS 
TDI Driver 3000 OHM-2000 OHM C.T. 19/6 
TD2 Driver 420 OHM C.T.-10$ OHM C.F, 19/6 
TO1 Output “373 OHM "C.T.-3.8 OHM 500 


TO2 Output 97 ‘OHM C.T.-3.8° OHM 
TO4 ‘Output 300°" OHM ‘C.T-3.5 "OHM. $ 
< BLAS Pe ha Raa AN at ok 


LOG BOOKS, §/6 each, postage 1/-. 
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RADIO SUPPLIERS 


SA MELVILLE STREET, HAWTHORN, VICTORIA 
Phone 86-6465 


12 VOLT TRANSISTORISED 
POWER SUPPLY 


Q Plus type TPSS0/12 
INPUT: 12 Volts DC. 
OUTPUT: 300 and 150 volt DC 50 watts 
continuous operation. 
FREQ.: 1200 c/s approx. 
As new condition. 


Price £11/10/0 post extra 


SINCLAIR X-20 


INTEGRATED 20 WATT 
PULSE-WIDTH MODULATED 
AMPLIFIER AND PRE-AMP 


A new concept in high 


e 
fidelity performance 
The use of P.W.M. assures a far better tran- 
sient response than is possible with other am- 
pliflers and this adds greatly to the quality of 
reproduction from the speaker, 
Harmonic distortion is so low as to be hardly 
measurable let alone audible, and cross-over 
distortion, which can cause such marked un- 
pleasant effects in conventional transistor am- 
lifiers, simply cannot occur at all] in the X-20. 
umber of transistors 1 
Overall size 8Y%in« 3%4in Be 
eight 4% ounces 
Input fenanivit Yo ‘ ImV into 5k9 
otal harmonic distortion 
less than 0,1% at 10 W 
Output power into 7.9 or 8 ohm speaker 
20 watts R.M.S. music power 
15 watts R.M.S. continuous 
Output power Into 18 ohm speaker 
15 watts R.M,S, music power 
12 watts R.M.S. continuous 
These output ratings are quoted to the standard 
British method of rating, ane the method 
usually employed in the U.S.A. these ratings 
would be doubled givinz, for example, 40 watts 
music power into a 7.5 ohm speaker, 
Frequency response 
at all power levels 20 ¢/s to 20 ke/s plus 1 db 
Damping factor Greater than 100 
Quiescent consumption about 150 mA 
Supply voltage 28 to 37 volts 7. 59 ie io 
28 to 45 volts (159 secaker) 
Signal to nolse rao Better ia 70 d 
Pulse repetition frequency o 75 ka P, 
yd conversion factor at output at ‘Teast 95% 


efficien 
a Alter is built into the output of the X-20 so 


at it may be used with any type of resistive or 
inductive load of the correct impedance. 


X-20 AMPLIFIER 


Completely Built and Tested 


Price; £16/15/- inc. tax 5 
SINCLAIR X-20 AMPLIFIER 


Complete Kit of Parts, 
with instructions for assembly. 


Price: £13/7/6 inc. tax 


MULTIMETER 
Model 200H 


20,000 ohms per v, d.c. 
10,000 ohms per v, a.c, 


A.c. volts: 0-10, 
50, 100, 500, 


250 mA, 
Resistance: 0-60 
K ohms; 0-6 


meg, 
Capacity: 0-01- 
0 uF, 


Ones AD) ’ 2 
va com 


Compicte with internal 


piece, 
hah testing-leads and Dinensions: 3% 
x 4% x 1 1-8 


aes £5/12/6 ine, tax. i 
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ESTABLISHED 1947 


Sato Subminiature Berets s. volt No. 3280. 
geri ie ry or black. 4/ 
ne ER. ae gauge 


0/60 1 c te stale Uist: aun he an HY 
60/ 40 ilb packet . 
Score Soldering Irons 6 second Standard, ry 
wae Soldering Irons Deluxe Stainless Freel 


i} oie hn ean 
MINISCOPE ‘Soldering iron bats 4 ay 
TRANSFORMER Suitable. yi ‘or Birko, §8/« 


BIRKO Soldering Iron 6 s 


Mixed Bag of NEW _ Resistors, Condensers, 
ie yg lak 30 Popular Types. 
oO a 


Mixed Bag of ne NEW Polyester and Styroseal 
Capacitors, bpenas Types, 
1 or 10/ is 

Mixed Bag of 20 Sew Rox aoe Paper, Mica, 
Geran and Plastic Condensers, All Popular 


Typ 
si> or 10/ a bag. 


1 Henry choke eg Mullard Tachometer .. 22/6 
Crystal Ear piece for Transistor Rady .. 6/6 
Crystal Lavel Microphone ., .. .. . 12/6 


COAXIAL CONNECTORS 
AMERICAN TYPE 
PL259 Coaxial) Plug is. chica are 
(PL2S9 PTFE) .. 


4087-1 Coaxial Plug 

$0239 Coaxial Socket (Suit Bhat) 

4802-1 Coaxial Socket (PTFE) 5 

C32-14 Coaxial Dble. ended female Cable 
Joiner (PTFE) 

UGI75U Adaptor for PL259 to suit iin’ ag 


BNC. Serle Coaxial Mg i? Piece suit PL1259 .. 23/3 


vaca rou Coaxial Plug (PTFE) .. .. 
G290/U Coaxial Socket (PTFE) .. .. 

beliine Lee Type 

Coaxial Plug (Suit Vain Satie sieniielganea 

Coaxial Socket ., vin ave eae 

Coaxial Socket ‘(flush Mount)” wee Wala 

Coaxial Cable Joiner (female) .. .. .. 4/ 


WANTED TO BUY 


COMMUNICATION RECEIVERS, TRANS- 

MITTERS. TEST EQUIPMENT, AMPLIFIERS, 

TRANSISTOR RADIOS, TAPE RECORDERS, 
SPEAKERS, TRANSFORMERS, ETC, 


i TRANSISTORS and DIODES 


9/6 
14/6 
9 


OC44 OATS .. +» 46 
OC45 sels 1¢/ OA80 3/6 
0C70 a oS 2s Oo = SLE 
OC71.. 7/46 3 at &1 -- M6 
O0C72 ++ 16/ OA210/1N1763 -. 8/6 
OC74 12/6 | OA211/SIOAR2 17/6 
OC75 12/6 ZENER 
0C170 16/ | OAZ224/BZZ16 27/6 
Oci71 16/  'OAZ222/BZZ14 27/6 


ADEL NIBBLING TOOL 


Designed to cut round or “peed holes in sheet 
metal, with instructions i ove al ieter bevaieceallets 


bad \ 


WALKIE TALKIES 


9 dp rcopy 100 mW. output Citizens Band, 

7.240 Me, Fully Transistorised Walkie 
Trikes, Individual Speaker and Microphone. 
Dimensions, 7V%sin x 2%in x 2in. Complete 
with Batteries, Earphone and Leather carrying 


£39/10/- 


tax, plus freight. 


X-20 A.C. MAINS POWER 


Supply (200-240 volts) 
samp for oink up to 


Inc. 


Price: £7/17/6 inc. tex 


FERROCART 
POCKET MULTIMETER 


Model PT34, 
: 3 uA. movement. 
C and BG volta ti 


rel > -T, 

Current ranges {mad 
0-1, 0-100, 0-500 mA 
Ohms range: 0-100,- 
000ohms, 


57/6 


Size 3% x 2% x 1% Inches. 
Complete with leads. 
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‘951s they will use 6120KC replacing 9655, 
program also being carried on 6165 
-and 9535KC. The second transmission for 
Australia and New Zealand 0830-1000 is 
to be on 15255KC. The first transmission 
1100-2200 continues on 11865 and 9545KC. 
To the Far East at 1315-1445 the 15255 
channel is replaced by 11775KC. To the 
Near East from 1600-1700, 15255KC has 
nm replaced by 15445KC, 

i TIRANA SCHEDULE 

_ Radio Tirana in Albania has made some 
} frequency changes in its English transmis- 
sions, according to a Verification letter re- 


‘GMT KC 

0000-0030 7265 
0600-0700 7265, 7090. 
2000-2030 7265, 9390. 
_ 2200-2230 7265, 9390, 


: A Swedish report also states the 0600- 
0700 transmission has been heard on 
1780KC on a test basis. 


, NOTES from readers should be sent 
'2 to Arthur Cusher, 212 Earn Street, 

» Inivercargill, N.Z. All times are 
~@ GMT. Add & hours for Perth, 10 
§ hours for Sydney and 12 hours for 
i¢ Wellington time. AH frequencies in 
| 9% kilocycies, 


| BONAIRE TESTS CONTINUE 

| The Trans World Radio at Bonaire, 
‘Netherland Antillies, continues to test its 
new short-wave transmitters on new chan- 
nels, and is now using one transmitter of 
250 and one of SOKW. 

_ The most recent tests have been on 6175 
and 11955KC and heard at 0S500GMT 
| beamed toward Europe. The station has 
| announcements in Arabic, French, German 
and English, and requests reports from its 
listeners. The new 6175KC channel pro- 
vides the best reception, but at 0600GMT 
Paris in its transmission to Oceania opens 
on the frequency and further listening is 
if possible. The same happens 
on 11955KC, the BBC London using the 
frequency from 0600. Reception of Bonaire 
is weaker on 11955KC as compared to 
6175KC, 


: CLANDESTINE STATIONS 

In recent months many clandestine sta- 
‘tions, so-called “freedom” radios have been 
(noted on short wave. One which has been 
on the air for many years is “Radio Espania 
Libre,” using 11680 and other channels at 
0600GMT, and understood to be broad- 
casting from Roumania. 

“Radio Portugal Libre” is heard from 


oo 


4 " in Greek, is heard 0500- 
0530, 1200-1400 on 9933KC, and 1730 on 
8065. Bulgaria is understood to be the site 
of this station. Turkish Free Radio, in 
‘Turkish, is heard at 2000-2100 on 5915KC, 
The station location is understood to be 


BROADCAST BAND NEWS 


CYPRUS—A new frequency, 1520KC, for 
‘the Forces Broadcasting Service in Cyprus, 
has been observed at dawn. The FBS in 
the past has operated two stations on the 
island, on 1421 and 1439KC. The program 
‘is mainly from the BBC World Service in 
London and includes the BBC World News 
at 1800GMT. The major interference on the 
} new frequency is from the Czechoslovak 
network of stations, which also use 1520KC 
and can be heard at dawn when signals 
from Europe are present. 


-JORDAN—The Jordan Broadcasting Service 


‘transmitter at Jerusalem is being better 
Teceived on its new high power, possibly 


150K W, and the station has a news bulletin 
in English at 1800GMT on 677KC. The 
other Jordan station, located at Amman 
and using 800KC, is the more consistent 
signal, and is heard at 1700GMT, when 
they have the home program in Arabic. 
The Jerusalem station has the slogan “The 
Voice of the Holy Land” in its newscast 
at 1800 and this program is followed by 
music with English announcements. 


FLASHES FROM 
EVERYWHERE 


CENTRAL AFRICAN Republic has verified 
John Bowyer, Melbourne, Victoria, with 
news that the station operates Monday 
to Friday 0530-0630, 1230-1500, 1600- 
2100, on Saturday and Sunday 0530-0630, 
1230-2100, using the frequencies 5035 and 
7220KC. The programs originate from the 
studios in Bangui. 


TCHAD, also in Africa, has verified John 
Bowyer and gives its present schedule as 
Monday to Friday 0500-0600, 1200-2130, 
Saturday 0500-0600, 1200-2300, and Sun- 
day 0500-2130, using 4904 and 7165KC. 
The transmissions come from the studios 
at Fort Lamey. 


REUNION, with transmissions from St. 
Denis, is reported to be using the 120M 
band, and the frequency is now 2446KC. 
The station can be heard from 1730 
and sign off is at 1830GMT after playing 
the French National Anthem. All trans- 
missions are in French and at times 
give good signal level in Melbourne, 
according to Bob Padula. 


CONGO station Radio Brazzaville is re- 
ported to be using 11725KC for French 
transmissions to sign off at 0730. The 
Brazzaville station at the same time gives 
fair signals on 15445KC with the same 
program, but seems to have dropped its 
former transmission to Oceania, which 
includes a news bulletin in English at 
0S1SGMT, 


SEOUL, in South Korea, is now opening 
at O800GMT on 9640KC and causes some 
interference to the BBC London also on 
this channel to the Pacific. The Seoul 
station has been noted with English at 
0830 and 1030GMT, 


JAPAN recently made some _ frequency 
changes in the Radio Japan services from 
Tokyo. The station is broadcast to South 
Asia, in Hindi, English, Bengali 1500- 
1630 on 9525, 9765 and 11780KC, The 
General Service in English and Japanese 
0000-0030 is on 6140, 15105, 15425, and 
at 2100-2130 uses 6140, 9605 and 
15195KC, 


SWEDEN has altered its Stockholm trans- 
mission times to South Asia and is now 
on the air 1445-1515, and in Swedish 
1515-1600GMT, using 11915 and 
15315KC. 

ANKARA, in Turkey, is on the air in the 
service to Europe on 9744, 9515KC, 1845- 
211SGMT, The station now uses a new 
interval signal of eight notes on chimes. 


SURINAM, site of the AVROS SKW 
station at Paramaribo, is now on the air 
on 15465, but 15405 and 15450KC are 
also used, The station is on the air 
0930-0330GMT, The station has been 
reported to be inactive, but a report 
from the West Indies DX Club gives 
the above information, 


LIBERIA is the site of another new gospel 
station, which is to be built at Painsville, 
the site of the new BBC West African 
relay station. The new station, to be 
built by a Dutch Catholic organisation, 
will be using one 1OKW and one 25K W 
transmitter, supplied and installed by 
Philips. Construction is expected to com- 
mence this month. No details as to 
schedule or frequencies, or opening date, 
are as yet known. 


BEIRUT, in Lebanon, is now carrying its 
second program of the Home Service 
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on short wave, and has been noted using 
7330KC, with English 1500-1700, and 
French 1700-2000GMT. 


KIGALTI station, in Rwanda, will now be 
on its new SOKW power, and its schedule 
will enable it to be received more clearly 
in this area. The station carries the pro- 
gram of the Deutche Welle in Cologne, 
West Germany, and is listed on the 
following schedule: 7225KC, English, 
0605-0635; Hausa, 0635-0650, and French, 
0650-0725; 7260KC, English, 1615-1710, 
2020-2050; French, 2050-2115; German, 
1715-2005; also 7245KC, English, 0430- 
0500; French, 0500-0600GMT, 


YEMEN is reported using 5804KC from 
Sannah from 1700 to 2200GMT. _ This 
frequency is well outside the normal 49M 
band and so is subjected to considerable 
morse interference. 


PAKISTAN transmissions from the Karachi 
studios for its overseas listeners have 
been heard in English 0030-0115 on 9645, 
11885KC; 0345-0445, 11885 and 
17745KC. The service to the British Isles, 
1945-2030, uses 9615, 11672, while a 
news bulletin at dictation speed is heard 
at O810GMT on 17750KC. 


RADIO CEYLON’S Commercial 
has often been found to be 
to verify, but recently its advertising 
agency, located in Bombay, has been 
authorised to verify reception reports, pro- 
vided return postage has been enclosed. 
The address now for reports to the 
Commercial Service of Radio Ceylon is 
_C/- Radio Advertising Services, P.O. Box 
10013, Bombay 1, India. 


WINDWARD ISLAND Broadcasting Ser- 
vice at St. George, Grenada is using a 
new 19M band channel, reports the 
Swedish DX Session. The station is on 
15130KC 2145-2215, also noted on 
15160KC from 2100 to sign off 2235- 


Service 
reluctant ‘ 


AMATEUR 
ASTRONOMERS 
SUPPLY CO, 


17 Alexander 
Crow’s Nest, 
Sydney. 
Phone: 43-4360, 


FREE CATALOGUE: @ Build-it-yourself kits 
@ Telescopes @ Optical Purts © Binoculars 
@ Books @ Star and Lunar Atlases, 


ASTRONOMICAL TELESCOPES from £10/10/- 
| ORDER NOW FOR CHRISTMAS 


$v., 


ALWAYS RELY ON R.D.S. 
HR SPECIAL FOR NOVEMBER 
D Signal Injectors iT! 


£2/1/ Including tax. 


10K Dual Pots at £1/5/§ NETT. 
Available for Radio and Hobbies 
transistor audio oscillator, 


S.E. 550 Multimeter af £6/9/4 nett 


The independent Wholesoler 
RADIO DESPATCH SERVICE 


Radio end Electrical Distwibutors, 
Cnr. GEORGE ond HARRIS STREETS 
| 869 GEORGE ST., SYDNEY.” 
Phone 211-0816, 211-0191. 
Open Saturday Mornings, 
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She DEE URES MS RT SARL EEL TEN STILE TA ES EEE SL ELS SLE EEE TEST TDI 


MEASURE 100 AMPS AC or DC with 


University 


HEAVY DUTY AC-DC 


INDUSTRIAL MULTIMETER 


MODEL MET 


An industrial multimeter for checking the currents in solenoid, coils, 


condensers and motors. 


Separate 100 ampere rated terminals are provided for the two higher 
current ranges and all terminals are fully insulated with non-removable 
The meter has a 34” mirror scale and a high torque movement 
with fully-hard, polished pivots spring loaded and end-stopped sapphire 


tops. 


jewel bearings ‘for maximum shock resistance and durability. 
High stability carbon resistors, 


multipliers and low temperature coefficient manganin shunts are used 
ranges. 


for D.C, BS 89 accuracy. 


UNIVERSITY 
GRAHAM 


INSTRUMENTS 
PTY. LTO. 


S.A.: 


106 BELMORE ROAD, RIVERWOOD, N.S.W. 


Telephones: 53- 0644 (5 lines) 
Telegraphic Address: “Raquip,'’ Sydney 


VIC.: Eastern 
Pty. Ltd. 


conservatively rated are used in series 


@ D.C. 


W.A.: Atkins (W.A.) Ltd., 
894 Hay Street, Perth, W.A 

George Procter, 

52 Gawler Place, Adelaide, S.A. 

Instrument 


38 Milton Parade. 
AUSTRALIA’S LEADING MANUFACTURER OF ELECTRICAL INSTRUMENTS (A UNIT OF INSTROL) 


SPECIFICATIONS: 


@ A.C. VOLTS: 


0-10-50-250-1000. 


@ D.C. VOLTS: 


0-10-50-250-1000. (S00 Ohms per Volt.) 


@ A.C. AMPS.: 


0-0.25-1-2.5-10-25-100. 
AMPS: 
0-0.25-1-2.5-10-25-100. 


@ OHMS: 0- 500 (centre scale 53) and 0-50,000 
(centre scale 55Q), 


Read .1 ohn easily. 


BACKED BY UNIVERSITY SPECIALISED SERVICE 


REPRESENTATIVES: 

QLO.: Keith Percy & Co. Pty. Ltd., 
Box 1478V, G.P.0., Brisbane, Qld. 

TAS.: W. P. Martin and Company, 
188 Collins Street Hobart. 
and 134 Cambridge Street, 
Launceston. 


Services 


Malvern, SE4. 


EA2 


Vai Can Tafligitice Otliers 
With Your Thinking! 


TIME: 
person seated in a room with you, 
Observe him gradually become restless and finally 
look in your direction. Simple—yet it is a positive demounstra- 


PRY ATS SOM Concentrate intently upon another 
without his noticing it. 


turn and 


fion that thought generates a mental energy which can be 
projected from your mind. to the consciousness of another. 
Do you realize how much of your success and happiness in 
life depends upon your influencing others? Is it not important 
to you to have others understand your point of view—to 
be receptive to your proposals ? 
Demonstrable Facts 

How many times have you wished there were some way you 
could impress another favorably—get across to hun or her 


your ideas? That theughts can be transmitted, received, and 
understood by others is now scientifically demonstrable. 
The tales of miraculous accomplishments of mind by the 


ancients are now known to be fact—not fable. The method J 
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whereby these things can be intentionally, not acciden- 
tally, accomplished has been a secret long cherished 
by the Rosicrucians—one of the schools of ancient 
wisdom existing throughout the world. To thousands 
everywhere, for centuries, the Rosicrucians have 
privately taught this nearly-lost art of the practical 
use of mind power. 


This FREE Book Points Out the Way 


The Rosicrucians (not a religious organization) in- 
vite you to explore the powers of your mind. Their 
sensible suggestions have caused intelligent men and 
women to soar to new heights of accomplishment. 
They will show you how to use your natural forces 
and talents to do things you now think are beyond 
your ability. Use the coupon below and send for a 
copy of the fascinating sealed free book, “The Mastery 
of Life,’ which explains how you may receive this 
unique wisdom and benefit by its application to your 
daily affairs. 


Address: Seribe J.S.M. 


| 
The ROSICRUCIANS © 


( AMORC ) 


54 Customs St., AUCKLAND, N.Z. 


Seribe J. SM. 
The Rosicrucians (AMORC) 
54 Customs St., AUCKLAND, N.Z. 7 

‘The Mastery of Life.” 


Kindly send me a free copy of the book, * 


Iam interested in learning how | may receive tstructrons i 
about the full use of my natural powers. I 
f 
Name. A 1 
{ 
Address bsdek 1 


State ~ ff 
~~ | kc oe ea 


ELECTRONICS Australia, November, 1965. 


i 
ry 


OMALI Republic is also being reported 


geisa. It uses 4797KC and has been heard 
} at 1700GMT relaying news from Radio 
| Modagiscio, the main station in the Som- 
} ali Republic. The country was formerly 
= British and Italian Somaliland, and the 
§} two transmitters are those which operat- 
) ed in the former colonies. . 


WAALAYSIA and SINGAPORE have made 
| some frequency switching since they be- 
| came independant. Radio Malaysia in 
Kuala Lumpur has a program in Malay 
on 5035KC at 1400, and use of this form- 
er Singapore frequency has meant that 
Singapore station also now has a 
| program in English at 1400GMT on 
500S5KC. The Singapore station on 
j 11940KC has been noted on weekdays to 
7; sign off at 0830 and return to the air 
at 0930GMT. 


)-AGOS in Nigeria is reported now using 
i three frequencies for the English news 
— session at 1700GMT, The Nigerian station 
fl} has been reported on 9690, 11900, and 

15255KC. The Lagos station has also 
=} been noted at 0600 when using 4990KC 
§} in the morning service of the Nigerian 
=} Broadcasting Corporation. 


ALGIERS has been noted with the French 

program of the Radiodifusion Television 
| Algiers, using the new frequency 9685KC 
from sign on at 0630GMT. The new out- 
let opens with the interval signal, and at 
§} 0630 a time signal, the anthem and then 
| Opening announcements in French. At 
f} 0730 a news bulletin in French has been 
§} observed and signals fade out after 0800 

when popular music is being played. Our 
reception was fair, the main interference 
4 being sideband interference from _ the 

A.B.C. Melbourne transmitter on 9680 


OOK ISLAND has been heard by one of 
four South Australian readers, Chris 

Whitfield of Dover Garden, when the 

Raratonga station was using 9695KC. 
{| This special transmission at 0730 was 
| heard when a program for reception in 
| New Zealand was carried. The station is 
j using 5045 and 3268KC for its regular 
| services, 


ULGARIA is reported to be using another 
§} frequency outside the normal 49M band, 
and Sofia transmissions have been heard 
fat 1900GMT in Greek on 5940KC, as 
well as the old channel of 7670KC. Both 
these frequencies are outside the usual 
4 recognised short-wave bands, and the 

Swiss DX session reports good signals on 
) both frequencies. : 


AVANA is carrying the transmissions of 
| Radio Havana Cuba in English to Europe 
) 2010-2140. on 11735; North America 0300- 
| 0430, 0500-0600 on 6135; South America 
| 2050-2150 on 11760; in French to Mid- 
i dle East 0700-0730, 0900-0930, 1800-1830, 
2110-2140 on 11705; and to Europe in 
) French 1900-2010 on 11735 and French 
§ to North America 0430-0500 on 6135KC., 
Arabic transmissions to the Middle East 
}are on 11705KC and broadcast, 0730- 
ae 0930-1030, 1810-1855, and 2030- 


DNAIRE continues to test the frequencies 
assigned to the Trans-World Radio station, 
and we have been hearing a transmission 
} beamed to Europe at 2200GMT on 15245- 
1KC with 


| include 15255, 15180, at 1930-2030; and 


EPAL has now been heard with a news 
ibulletin in English at 1500GMT, by Ern. 


Hbeen tuned on 4600KC. The Nepal 
| Station is on the air 1320-1520, and has 
| now been heard by several listeners in this 
area, who will be anxious to receive their 
| Verification of reception from the Kat- 
mandu station. =] 


GMT. It would appear that the 15105- 
} KC outlet has been moved to 15130KC. 


| over its other transmitter located at Har- 


| Suffolk, of Adelaide, when the station has| 


TECHNICAL BOOKS 


AND PUBLICATIONS 


For Administrators, Engineers . . . 


WRITTEN COMMUNICATION IN BUSI- 
NESS, Second Edition, by Robert L. 
Shurter and J. Peter Williamson. Cloth 
bound, 6in x 9in, 503 pages, with 27 
illustrations. Published by the McGraw- 
Hill Book Co., New York. Price in 
Australia 100/. 


Every so often, an academic or an admin- 
strator complains that today’s students or 
trainees or engineers or scientists can’t ex- 
press themselves clearly. That they can’t 
write a report or paper, or can’t spell, or 
that they don’t know how to write a stand- 
ard business letter. 

Like the charge of “irreverence and dis- 
respect” perennially directed at youth, such 
criuicisms have been made quite regularly 
since Aristotle’s time — probably long be- 
fore. And there’s little doubt that they’ll 
be made at least as regularly in the future. 

However it does seem that with the grow- 
ing technical complexity of our culture there 
has been a steady increase in the number 
of people unable to express themselves 
adequately, And it would seem that tech- 
nical people are most liable to suffer from 
this limitation; the scientist and the tech- 
nologist often have so much factual material 
to absorb that techniques of expression and 
communication must be relegated to the 
position of “something to be picked up 
along the way.” 

The problem, while understandable, is 
none-the-less a serious one. Quite apart from 
the large-scale wasted effort produced by 
ineffective inter- and intra-discipline com- 


‘munication, there are the more personal 


problems for the individual: if he hasn’t 
managed to “pick it up along the way,” 
what does he do when he must write a 
report, or deliver a paper, or send an im- 
portant letter? Or when he suddenly finds 
himself promoted from the familiar and im- 
personal laboratory into the chief-engineer’s 
or research director’s office? 

The answer, no doubt, is that he'll employ 
the same tactics he uses when confronted 
with a design or research problem: to scour 
through the library or bookshop for a suit- 
able reference. 

With luck he’ll find a popy of Shurter 
and Williamson’s book, and the find should 
make a large contribution towards solving 
his problem. For “Written Communication 
In Business” seems to me to be an exceed- 
ingly practical volume, and one which 
should be of considerable use to technical 
people—inhabitants of commerce and ivory- 
tower alike. } 

The authors are both academics: Dr 
Shurter is Professor of English at the Case 
Institute of Technology, and Dr Williamson 
is Associate Professor of Business Adminis- 
tration at Dartmouth College. They have 
used their academic training to good advan- 
tage to produce a book which is both logic- 
ally ordered and arranged, and practically 
orientated —a somewhat rare combination. 
_ The main section of the text is divided 
into five parts, dealing with: 

(1) Principles of Business Communica- 


tion. 
(2) Technique of Business Letters. 
(3) Specific Types of Business Letters. 
(4) The Report and Memorandum. 
(5) Self-Development on the Job. 
Each of the five parts is in turn sub- 
divided into chapters. For example, the 
chapter headings of part four read: 
(14) Purpose in Report Writing. 
(15) Research, Data, and Reasoning. 
(16) Organisation of a Report. 
(17) Putting a Report Together. 
(18) Beginnings and Endings. 
(19) Some Matters of Form. 
Within the chapters the 


text reads 
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smoothly. The writers use fairly terse but 
lucid style, with plenty of illustrative examp- 
les. They certainly appear to follow the 
principles which they advocate regarding 
directness, simplicity of expression and fre- 
quent use of the active voice. 

Following the main section of the text 
there are some thirty pages of illustrative 
cases, mainly concerning commercial letter- 
writing and administration. The cases are 
arranged in the form of self-tuitional prob- 
lems. The book ends with a reference section 
discussing parts of speech, sentence con- 
struction, punctuation and the “Mechanics” 
of writing: inserting numbers into prose, 
when to capitalise, when to italicise, how 
to footnote, preparing a bibliography, spell- 
ing rules, forms of address, etc. 

In short, a most useful and practical 
reference volume for anyone who needs 
help in expressing themselves adequately in 
writing. Which probably includes quite a 
few of us... 

A worthy addition to the reference shelf 
of any professional or businessman. 

Our copy came direct from the publisher, 
but we understand that copies are obtainable 
at all major bookshops. (J.R.) 

af % % 

TRANSISTORS, THEORY AND APPLI- 
CATIONS, produced and published by 
the Philips Electron Tube Division. Soft 
cover, 54 by 8 inches, 253 pages of 
text including many tables, illustrations 
and colour plates, Australian price 15/ 
(approx.). 

This book is divided into seven sections, 
Basic Principles, Further Consideration of 
Transistor Theory, Transistor Constructions, 
Transistor Characteristics, Stabilisation, 
Basic Transistor Circuits and Practical 
Circuits. The last 10 pages are devoted to 
technical data of semi-conductor devices 
marketed by the publishing company. 

The practical circuits featured include 
several audio amplifiers, radio control 
receivers, relay control circuits, light 
operated equipment, temperature control, 
frequency meters and many more. 

In fact, the subject of semi-conductors 
is treated very thoroughly, the text matter 
taking the beginner into the subject and 
guiding him through to a quite excellent 
understanding of the principles involved, 


PRACTICAL HOME RADIO 
& ELECTRONIC COURSES 


No knowledge of Radio or 
Electronics necessary. 
No tools needed. No soldering. 


A KIT TO SUIT EVERYONE 


RADIO KITS: 3 sizes make 7, 8 or 20 dif- 
ferent circuits including 2 Transistor radios, 
short-wave radio, R.F. Oscillator, audio fre- 
quency oscillator, signal tracer, wireless micro- 


phone, 
ELECTRONIC AUTO ALARM: Build your 
own photoelectric relay, radio control relay, 
rain alarm, remote control items, burglar 
alarm, etc. 

DIGIT COMPUTER: A miniature version of 
the giant electronic brains. Actually solves 
problems, teaches computer fundamentals. 
Adds and_ subtracts. Learn the computer 
language—Binary System. 

Send for Free Catalogue of these and other 

Educational Do-it-yourself kits. 


SYDNEY SCIENTIFIC STUDIES CO. 
Dept. El Box 3 MAROUBRA, N.S.W.’ 
Please send 5d stamp for postage 
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SOUND PROJECTORS. 


Cinevox Prefect 16mm _ in good 
working order. 240v operated, com- 
plete with speaker and amplifier. 


£47/10/- 
CIRCULAR SLIDE RULE 


3%in diameter. Will do the 
same work as the conventional 
Instruction book in- 


ed, 
12/6 each. Post 1/- 


REFLECTOR GUNSIGHT 


Contains these lenses: 
1 Lens lin Focus, 1¥ain diem. 


1 Lens 1 11/16in Focus, 1¥%in 
diameter, 
1 Alir-spaced Lens, 1%in diam, 
1 Filter ns, 1 Graticule. 
1 Lampholder, 
18/6 each 
Post.: N.S.W., 3/-; Interstate, 4/-. 
PMG TYPE 
TELEPHONES 


Standard desk type with magneto 
calling device, Range 30 miles. 
Uses standurd batteries at each 
phone. Any number can con- 
nected together on single line. 
Complete with 660ft wire. 


£11/10/- pair 
(2 TELEPHONE SETS) 
3/- cartage to rail. Freight pay- 
able at nearest attended railway 
station, 


AERIAL CAMERAS 


eri vee AM 2.9. Lens. stops 11, 
With 3x 6° Fl. Lenses complete 
with wooden case. 


£19/10/- 
8/ Cartage to Rall. Freight pay- 
able at nearest attended railway 
station, 


TRANSFORMERS | 


6 or 12 VY 2% amps. 
7 ps. 49/6, 6 amos. 
£3/10/-, 8 amps, £4/15/-, Post 
W. 7/, Interstate 9/6. 
AGC, Single phase, 1.75 Kva 
primary volts 100-200, 110-220, 
120-240, 130-260, secondary, 2.200 
1,700 at FL. PF equals 1.0. £174 


12 CREED 
TELEPRINTER 


Tape printers model 47.R 240 
Volts operated 


£17/10/0. 
TELEPHONE WIRE 


21 gauge copper, plastic covered. 
Ideal telephone or bell wire, 
1,320ft coll of twin (equal 
mile), £3/10/ per co 

Post., N.S.W. 7/3 


2-WAY RADIO 


NUMBER 22 (AUST.) 
Untested without meter or leads, 
with power supply tess relays. 
£7/10/, 8/ cartage to rail. 
Freight payable at nearest attended 
railway station, 


A.W.A. 2-WAY RADIO 


6 OR 12° VOLTS 
70 to 80 megacycles, £15, or 
transmitter only £7/10/, receiver 
£7/10'. 240 volt power suprlies 
for receivers only £7/10/, 5/ 
cartage to rail freight payab’e at 
nearest attended railway station. 


POCKET 420 M/CS 
RECEIVERS 


Contains 6 {transistors and 3 
diodes, pot cores, resistors, etc. 
Suit conversion to o‘her frequency 
or for “foxhunt Sniffers.’’ 

Complete in case 3in x Sin x tin, 


il, 
Interstate 12/. 


PETROL MOTOR 
POWERED 


WINCH SINGLE CYLINDER 
14-ton Capacity. 
Irvington U.S.A. New, 
Original Cost £87/10/. 


Special £42/10/- 
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P.M.G, TYPE PHONE JACKS, 
2/ each, 


NIFE CELLS 


1.2 Volt fully charged, din x 3in 
x lin 4 AH, 


10/- each 
Post N.S.W., 2/6; Interstate 3/6. 
2.4v 6in x 2in x 2% 10 A.H, 23/. 
1.2v 8 x 4 x 2in 25 A.H. 39/6. 
Post, N.S.W., 7/3; Interstate, 9/6: 


Battery Chargers 
240 to 6 or 12 Volts at 2.5 amps. 
Will charge either 6 volt or 12 
volt batteries. 


£4/19/6 


N,S.W., $/3 IU'state, 


AUDIO AND ULTRASONIC 
OSCILLATOR 


240 =volt operated 12 switch 
selected frequencies in Audio 
range. 12 ul.ra-sonic switch selected 
frequencies, 19in rack mounting 
unit in Hammertone instrument 


£12/10/- 


Postage, 6/. 


a 

. 

+ 

VALVES : 

s 

s 

; 

s 

BRAND NEW : 

IN CARTONS : 

Special discount for quantity 

s 

6SN7GT 9/6 6AGS.. 5/ « 
89 . . .10/ X6IM 22/ 03 
12SA7 12/6 CV8S0 116% 
6H6 4/6 18H6G . 3/ 8 
Alls tle, Soe . 50/ 8 
5U4G 9/6 6F13 6% 
7... .10/ 6AKS 17/6 = 
VR150-30 10/ 6X4 . . 10/ 8 
SCP1 , . 39/6 6F8 71/68 
EFSO , 3/6 ON? . .10/ §& 
6U7 7/6 128SK7 , §8/ § 
VI103 10/ VRI120 . 5/ & 
VH120 7/6 VRS . 7/68 
114, . 10/ VROS . , 2/68 
10 .,..10/ 6RIGT . §/ & 
SY3 . .12/6 VT4C . 7/65 
6082 SPEAR ee 
SEC VHGA ees eae © 
s 

PLEASE ADD POSTAGE : 
ON ALL ARTICLES s 
jeednve uke en cae con eedena eu 


30 Power Coated Lens, 
Brand new, 


59/6 


magnification with a 66 
coated objective lens, 
With Tripod. 


£17/10/- 
As illustrated. 
Postage 9/6; Interstate, 


60 
mm 


12/. 


HIGH STABILITY 
RESISTORS 


I.R.C, brand new Yaw, Iw, aw, 
tolerances between 1 and not ex- 
ceeding 5% including 100, 

750, 18K, 22K, 27K, 100 
180K, 220K, 860K, 820K, ohms. 
Usual price 4/. each, 50 assorted 
different values for only 

37/6. Post 1/6 


ASTRONOMICAL 
TELESCOPES 


3Yain, Reflector, 126 magnification, 
Complete with 4x finder and 
equatorial mount, 


£2 { - 
cfs N.S.W. 7/, interstate nia 


TH EODOLITE | 
Cooke Troughton and Simms, Lon- 
don. Microptic. Tested. Complete 
with Tripod, £137/10/. 


»3000 TYPE RELAYS 


P.M.G, 200 Ohm — 1,800 Ohm 
Coils. 12/6 each, 


Number 62 


2 WAY RADIO 
a'r tested. £45 


Collins 2-way radio. Crystal lock 
minus aed ear pie to B megs 
cycs, £37/10/ 


H.T; TRANSFORMERS 


2,000/0/2,000 volt, Primary 28 
volt 50 cycs, rated at 1.75 Kva,, 


ideal leanlar amplifier, etc, 
£13/10/- 
PERSPEX 
(SHOP SALES ONLY), 
S‘ichtly domed shape. I6in x 


12in, 15/6. 2ft 6in x 18in tapering 
to 6in, 17/6, 2ft 6in x 2ft, 24/6, 
Domed approximately 3ft 6in x 
2ft, 55/. 


TELESCOPES 


ela ue Power 
Ww 


£12/10/- | 


45 x 40 VARI-POWER 


£7/19/6 


Post 7/. Interstate 9/6. 


C.M.A. CABLE 


240 vol; 3/.036 black, new and 
perfect, 100 yds. roils, 30/. 6 or 


more, 25/ a roll 


3/ cartage to rail freight payable 
to nearest attended railway 
station. 


MICROMETERS 


Brand new Gondell- Sik 0 to tin, 
£3/18/; Slocom lin-2in, 
3/18/65 S’arrett Tin-2in £4/18/6. 


Post 3/2. 
CHOKES, 7.5H, 60mA .. .. 9/6 
VIBRATORS, 6 volt, 7-pin, 7/6 
each, 
UNISELECTORS, 4 BANK 
HOMING TYPE .. .. .. 30/- 
i ven Tense seve fay yt ion 
cycle... 15/- 
HAND ane Ses 
Press-to-Talk Switch. .. 9/6 ea. 


Post, N.S.W. 2/6, Interstate 3/-. 


INSTRUMENT TRIPODS, sturdy 
wooden frame. Telescopic. Ex- 
tends to 4ft Gin. .... £6/10/- 


eek prone MAGSLIP 
Mk. WI .. $2/6 ea. 


No, 19 2. tay aie complete 
with hand set, power ann 
leads, etc, 

ar oe hsb g ayve: roman and 

ested 37/10/- 
tot, SOLES. 

BRS OMA, © Eh volts, 


audi 


DEITCH BROS. 


70 OXFORD ST., SYDNEY 


SORRY NO C.O.D. 
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e' , , 
Papi Unit, 418 volts, 3 phase | 


BINOCULARS 


PRISMATIC Coated Lenses. 


Brand new, Complete with case, 
8 x 30 £915 0 
7 x §0 ; £13 § 0 
10 x 50 £13 15 0 
12 x 50 14 


£14 5 
Post, N.S.W., 7/+5 Interstate, 12/+. 
SPECIAL ARMY RELEASE 


TELESCOPES 


ALL_ LENSES q 
“ASTRONOMICAL” QUALITY 


General and Marine 


Use 
4 x 40 Genuine HANDLA TE 

pe £30, Our Price . 3/8/ | 
40 orw AY. 


GENUINE i 
ANGLE TELESCOPE, Cost £45. 
Our Price £4/18/6 
1s x 40 varlable | Power Otway, 


Freight payable at nearest 
__- attended Railway Station, 


420 Mc/s OSCILLATOR 


Self-excited 636 with power s ply 
and modulation transformer, Sin x 
Sin x Sin box, 240 volt operated. 


“> 8T/10/- q 
ELECTRICIANS — HOBBYISTS 


MASPRO-INSULATED STAPLES 
New Carton of 1,000, 10/, Post 
N.S.W., 2/6; Interstate 3/, Or 
§ cartons 5,000 for 2 


£1/17/6 


Post N.S.W,, 9/6; Interstate 12). | 


RECORDING TAPES _ | 


eye BRAND 
OMERA 

SLIGHTLY USED 
PERFECT ORDER. 4 | 

Can be used for home video, tape 
recording equipment, etc, 
2.400ft 12in Reel ‘in Top Grade. | 
Cost £7/5/. Our Price £3/15/ || 
roll, Post 7/; Interstate 9/6. 
Also same in “in, Ideal for pro- | 
fessional quality audio recording. | 
1200ft Tin reel Yin 27/6. Post 1/2 
600ft Sin reel Vain 16/9, Post 1/2 | 
_200ft 3in reel Vin 6/6, Post 1/ (om 


SCOOP PURCHASE — 


Gramo Motors, New, 

U.S.A. 4-speed 240 

50 cyc. Only 27/6 each. 
_Post N ost N.S.W. « ale Interstate. 4/, 


240-100 VOLT ane 


TRANSFORMERS 


switches, as 
enclosed trans. 


Encased, 

new, 

Top grade, 
former 1 


including 
le, full 


. secondary 6 volt, 
volt, $3 volt. 60 volt, 


LEAD ACID BATTERIES 
New 2 volt 1.5 amp 17/6, 12 volt. 


0.78 amp 37/6, | 
Post N.S.W. 2/6, Interstate » We 
SPECIAL lucky dip valve offer. 


1§ new valves in cartons for | 
only £1, We haven’t got time 
ie nort them, so you reap the — 
enefit : 


nput, 

Output 130 to 178 volts DC var- 
lable in 10 Steps, 10 Amps, Has 
Voltmeter, ammeter, D/P Knife, 
S/W for DC control 3 phase 
O/U circult breaker for .. £55 
Ideal for charging electric 
_ Fork Lifts, etc. i | 


MICROSCOPES 


660 x 3 Qbjec.:ves. Complete in. 
Vooden Case, g| 
Post. N.S.W.. 873 Inte 6/. | 


23/1976 
_ TELEPHONES 


Sound Powered. 
Microphone and Receiver, New 
With S0ft cable, L 

38/6 pair 


Post.: 2/6; Interstate, 4/, 


Between Crown a 
Riley Streets, city 


ry point made is well illustrated and 
eproduction of photographs and colour 
} is extremely good. The quality of 
he paper used in the publication alone 
Id lead the purchaser to believe that 
would be an expensive book—which 
rtainly not the case. 
can recommend this publication to 
ents and those who wish to add a 
reference text to their library. Our 
came direct from the abe: grea but 
derstand that copies will be available 
n all major booksellers. (K.W.) 


* * * 

MHF ANTENNA HANDBOOK, by Jim 
Kyle, KSIKX. Soft cover, 8} by 10} 
Inches. Sixty-one pages of technical 
| material with iljustrations, Published by 
3, Inc., Peterborough, New Hampshire, 
S.A, Price 25/, Post and packing 1/3. 
book is a compilation of antennas 
are of use particularly in the VHF 
, as the title suggests. While the pub- 
ion is intended especially for amateur 
it will be found useful to others also 
ested in VHF antennas. Indeed, much 
¢ information could be applied to 
mnas in the high frequency range. 
ist of chapter titles will convey some 
of the aspects covered. ey are: 
Basic Concepts, (2) The Dipole and 
atives, (3) Phased Arrays, (4) Parasitic 
ys (Yasis). (S$) Circularly Polarised 
mnas, (6) Non-Resonant Antennas, (7) 
tive Antennas, (8) Practical Antenna 
iques. 
addition to these chapters, there is 
anufacturers’ section, with a listing of 
Antenna Manufacturers (American) 
details of their products. Finally, the 
mateur and vhoto section gives details 


S. information on con- 
tructional techniques. Explanations are 
y presented and easy to follow. The 
is light, almost breezy in places, but 
Ss felt that this is not of any real 
quence. 

Our copy came from Technical Book 
Magazine Company Pty. Ltd, 295-299 
ston Street, Melbourne C.1, (1.L.P.) 


* * * 
RADIOTRONICS for July, 1965 (Vol. 30, 
D. 7) has articles on a_ high quality 
ransistorised audio peperceliaer and tone 
trol, a regulate variable transistor 
v supply. and on achieving high per- 
mance in VHF/UHF tuned amplifiers. 
Amalgamated Wireless Valve Co.. P.O. 
63, Rydalmere, N.S.W. Annual sub- 
tion 20/.) 


DIOTRONICS for Aueust, 1965 (Vol. 
No. 8) has articles on the caqnstruction 
eramic pickup cartridges, implosion pro- 
ion for picture tubes. and a regulated 

supply capable of supplying two 
ate circuits with up to 50V at 100m<A. 
Amalgamated Wireless Valve Co., P.O. 
63, Rydalmere, N.S.W.) 


LARD TECHNICAL COMMUNT. 
ONS for March. 1965 (Vol. 8. No. 75) 
as articles on gallium arsenide semi- 
onductor devices, transient performance of 
inks for power devices and operating 
inciples of the ZS504S stepping tube. 
lullard Limited, Mullard House, Torring- 
Place, London, W.C.1. In Australia, 
3 Clarence Street, Sydney.) 


LARD OUTLOOK for July-August, 
(Vol. 8, No. 4) has major articles 

Street lighting controller using a photo- 
nductive cell, a five-watt transistorised 
h-quality amplifier, microwave cooking 
rt 3) and ferroxcube for transformers. 

ard-Australia Pty. Ltd., 35-43 Clarence 
t, Sydney.) 


MINIWATT DIGEST for September, 
65 (Vol. 4, No. 12) has main articles 
a new monolithic semi-conductor inte- 
ted circuit amplifier for use in “in the 
” hearing aids, type OM200; application 


of the new unit; a selection guide for 
high power rectifiers; and part 2 of a 
series of articles on beat up (Miniwatt 
Electronics Div., Philips Electrical Pty. 
Ltd., 20 Herbert Street, Artarmon, N.S.W.) 


HEWLETT-PACKARD JOURNAL for 
August 1965 (Vol. 16, No. 12) has articles 
on a new digital voltmeter of .005 per 
cent accuracy. and on guarded measure- 
ments with a floating voltmeter. (Australian 
Agents for Hewlett-Packard are Sample 
Electronics (Vic.) Pty. Ltd., 9-11 Cremorne 
Street, Richmond E.1, Victoria.) 


H-P MEASUREMENT NEWS for 
August/September announces a {compact 
2MC digital counter, a DC null voltmeter, 
a pulse generator for 2.5nS pulses up to 
10Y to 100MC P.R.F., a new frequency 
synthesiser, and a strip-chart recording plug- 
in for the 175A oscilloscope. (Hewlett- 
Packard agents in Australia are Sample 
Electronics (Vic.) Pty. Ltd., 9-11 Cremorne 
Street, Richmond E.1, Victoria.) 


B.B.C. ENGINEERING MONOGRAPH 
NO, 87 (June, 1965) deals with the problem 
of drop-out in video tape recording. Written 


hy W. K. E. Geddes, of B.B.C. Research, 
it includes details of a simple drop-out 
compensator. (Five shilling from B.B.C 


Publications. 35 Marylebone High Street, 
London, W.1.) 


NATIONAL BUREAU OF STAN- 
NARDS TECHNICAL NEWS BULLETIN 
for July, 1965 (Vol. 49, No. 7) has major 
articles on the effect of light on semi- 
conductor film growth, ionic collision pro- 
cesses, the behaviour of aluminium under 
strain, and the study of denture fitting. 
Details are given of new calibration ser- 
vices and standards, (Available from the 
Superintendent of Documents, U.S. Govern- 
sane ae Office, Washington, D.C., 


STC COMPONENTS AND EQUIP- 
MENT REVIEW for August, 1965 (Vol 2. 
No, 8) has a major article on the tunnel 
diode. Other data describes a new moving 
coil microphone, sub-miniature relays, the 


MTR 25-131 VHF radiotelephone and other | | 


Products Div., 


components. (Industrial g 
Liverpool, 


S.T.C.. Morebank Avenue, 
N.S .W,) 


TECNICO ELECTRONICS announce 
that they have available some 70 booklets 
dealing with the Hall effect and its appli- 
cations. The booklet gives details of the 
Bell Hali-Pak Kit described in the article 
in this issue. The booklets are available 
by applying on company letterhead to 
Tecnico Electronics Pty. Ltd., 53 Carrington 
Road, Marrickville, N.S.W. 


THE STANDARD ASSOCIATION OF 
AUSTRALIA has issued a fourth booklet 
of amendments to the 1961 edition of 
Part 1 of the SA Wiring Rules, This 
amendment No. 4 includes amendments to 
some ten of the rules, Copies are now 
available from the various offices of the 
Standards Association in the State capital 
cities and at Newcastle. The price is 1/ a 
copy, plus postage. 


THE STANDARDS ASSOCIATION OF | 


AUSTRALIA announces the issue of a 
series of amendments to the following 
approval and test specifications: 

C100 — amendment No. 2; C101 — No. 
10; Cl12 — No. 2, C117 -~ No, 8; C118 
—No, 8; C120 — No. 1; 
No. 6; C126 — No. 6; C128 — No. 9; 
C140 — No. 3; C151 —« No. 4; C152 — 


No. 5, C153—No. 7, C156—No. 8, C157 
a NO. 7. C160 ee No.6 C162 No, 3 
C163—-No. 5, C168—No. 1, C169—No. 1 


and C172—No. 2. 

Several of the amendments, including that 
to C100, deal with “on” and “off” marking 
of switches incorporated in various appli- 
ances, There is a charge of 1/- each apply- 
ing to the amendments to C101 and C117, 
and of 1/6 each to the amendments to C126 
and CtS2. Other amendments are available 
from the Association without charge, other 
than for postage. 


” ‘ey 


a" 

DUCON CONDENSER PTY. LTD., 
have released Engineering Bulletin No. EB 
408, dated July, 1965, dealing with ceramic 
capacitors, and in particular with tubular 
types CTR and CIP. Information given 
includes capacitance and tolerance ranges, 
electrical specifications and physical sizes 
of current production. For further details, 
or a copy of this bulletin apply to Ducon 
cea Pty. Ltd., Box 2, Villawood, 


JS.H. ELECTRONICS COMPANY has 
available price lists for microwave tubes, 
transmitting valves, camera tubes, special 
valves and semiconductors from some 32 
American and continental manufacturers, 
including Du Mont, Amperex, Raytheon, 
Heintz and Kaufman, Siemens and Varian. 
J.S.H. Electronics Company, 8549 Higuera 
Street, Culver City, California, 90231. 


SIGMA INSTRUMENTS INC., Brain-— 


tree, Massachusetts 02185, have available 
detailed product bulletins describing AC and 
DC versions of a new low-cost, multi- 
purpose Series 46B DPDT relay for 10- 
ampere load switching from 1 volt-ampere 
or $00-milliwatt input signals. These relays 
are recommended for such applications as 
energising hydraulic valve solenoids for 
automatic machine tool control, providing 
electronic timer output, and controlling frac- 
tional horsepower motors. Bulletins illustrate 
unique relay design that eliminates internal 
switch wiring and assures high-efficiency 
load switching life-rated to 10 million 
operations, Complete electrical, mechanical, 
and environmental specifications are 
included. 


TECHNICAL CORRESPONDENCE COLLEGE 


Stott’s renowned home-study courses 
can raisé your pay, Each course has 
been prepared by highly-qualified 
professionals. Stott’s step-by-step _in- 
Struction plus the personal tuition of 
expert instructors will ensure fast and 
thorough progress. 

( ) Radio for Amateurs ( 
( ) Automobile Mechanics 
( ) Diese! Engineering 
( 


) Mechanical 
Draftsmanship 
) Survey Plan 


rawin 
) Machine Shop ( ) Boiler : 
Practice Attendants’ 
(_ ) Fitting; Lathe Work xan 
( ) Milling, Grinding Oo Bheteenme 
) Structural 


( ) Shaping, Planing, ( 
Siotting Oraftsmanship 
Stott’s curriculum contains over 100 

courses, 


@eess POST THIS COUPON NOW some 


AGE 


| understand that no sales representative 
will call on me. RH1165 


”% 
: STOTT'S TECHNICAL CORRESPONDENCE 
‘ COLLEGE H 
- 157 Flinders Lane, Melb, 383 George st., 8 
p sydney. 290 Adelaide St., Brisbane. 45 § 
g Gilles St., Adelaide. 1130 Hay St., Perth. & 
y Please send me your prospectus on } 
‘ 5 
: MR, 4 
+ MRS. s 
i MISS 4 
+ ADDRESS ; 
4 a 
“5 8 
8 8 
r] rT 
& af 


STUDY 
NOW AT >it 
HOME 
WITH 

STOTT'S 
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Capstan motor 
and tape-head 
chassis 


A design unique for an amateur recorder. Consisting of five diecastings, these parts, when A LIFETIME’S 
attached to one another, form the very rigid unit which carries the head-block and tape- 

guides. This assures perfect and permanent head alignment under the roughest operating EXPERIENCE 
conditions. The powerful Hysteresis-Synchronous-Motor and the heavy accurately balanced 

flywheel are mounted in a diecast cage. The runout of the Capstan shaft must not exceed IN 

0.001 mm, in order to pass inspection. This is a degree of accuracy found only in studio 


and broadcast equipments. TAPE RECORDIN 


+ 
i 


SOLD AND SERVICED BY AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 
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1 When writing to us:— 


| ¢ Please give your name and full 
postal address, including the 
State ...N.S.W. &c. 


® Write the above informatisn 
clearly or, for preference, print 
it in block letters. Your co- 
operation will facilitate deliv- 
ery of replies by mail, where 
such are called for. 


UNDERWATER AMPLIFIER 


\G. D. (Matraville, N.S.W.) says that a small 
i} transistor amplifier which he built, 
along the lines of our “Transistor 
Eight” audio end, went down with a 
boat and spent 3 days on the bottom 
of Botany Bay. It was later washed 
in fresh water and dried out and 
worked in a fashion upon fitting with 
new batteries. A new switch, a new 
capacitor and a new speaker restored 
it to normal. 


mined to top your story! 


PRACTICAL CIRCUIT 


B. (Wellington, N.Z.) sends in the circuit 
of a variable power supply, for pos- 
sible use in our “Reader Built It” page. 


Inovel, the device is certainly very practical 
jand we will endeavour to publish it at the 
/irst opportunity. 


FM TUNER 


iJ. A. (Regents Park, N.S.W.) writes to 
support C.E.G. of North Balwyn, Vic- 
toria (August 1965) in his request for 
an FM tuner to receive TV sound 
signals, 
Many thinks for your comments A. J. 
and, as we said in the August issue, we 
ill certainly keep this idea in mind. How- 
ver, yours is only about the second request 
iwe have had so far, and we would need 
ore indication of a demand before we 
ould justify the work involved in such 
ia project. 


ic) 


VARY TAPE SPEED? 


iB. A. (Mooney Ponds, Vic.) recently bought 
a small battery-operated tape recorder 
using a 1.5V motor. He is concerned 
because the motor has no variable 
speed control, and he would like in- 
formation regarding a potentiometer 
/ or rheostat to vary the speed. 

| Strictly one would have to know a good 
Neal more about the motor and its existing 
zovernor system, A.B., but we imagine that 
2 6-10-ohm pot wired as a rheostat will 
mive some speed control. Note however, that 


E S/W CRYSTAL SETS 


W. W. I. (Corio, Vic.) writes asking whether 
a crystal set may be used to receive 
short-wave broadcasts, and, if so, where 
he may obtain the circuits necessary. 


Unfortunately a crystal set is a very 
inefficient receiver and relies on a strong 
signal for reasonable reception. Its abilit 
o pick-up signals at a readable strengt 


Thank you for your letter. While not - 


ANSWERS TO. CORRESPONDENT 


diminishes rapidly as distance from the 
transmitter increases. Therefore, unless you 
are situated close to short-wave transmitters, 
there is very little chance of receiving these 
stations. Also the selectivity of a crystal 
set leaves a lot to be desired and it is 
possible that, even if a local short-wave 
station could be received, it would suffer 
interference from local broadcast stations. 
We suggest that you consider building a 
two or three transistor receiver with plug- 
in coils which will provide broadcast and 
short-wave reception. Suitable circuits are 
available for 2/- each from our information 
service. 


SMALL VALVE SETS 


G. R. (Macclesfield, S.A.) writes requesting 
more small receiver circuits using about 
three valves and mentions his success 
in building the ‘“Minivox” mentioned 
in the May, 1965, edition. 


Of later years we have featured mostly 
transistorised small receivers as the cost of 
components usually compares more than 
favourably with valves, power transformers, 
etc. However, we can supply circuits from 
past editions for anyone requiring to build 
small valve receivers and will certainly keep 
the idea in mind of producing more small 
valve receivers suitable for beginners. 


TRANSFORMERS, VALVES 


G. F. (Glenroy, Vic.) writes asking if it 
would matter in an output transformer 
if the primary winding is wound above 
or below the secondary winding. Also, 
he asks what do the numbers and letters 
on valve and transistor type numbers 
represent, 


Depending on the transformer applica- 
tion the windings may be_ interchanged 
and in some special applications even 
interwound. Your question is too general 
to give a specific answer but you would 
probably be able to achieve comparable 
results either way round. It’ is an unfor- 
tunate fact that a great number of the 
valves and transistors available have type 
numbers that do not actually tell anything 
about the function of the valve. European 
type numbers are an exception and the 
first letter is an indication of the heater 
voltage and the following letters the type 
of valve. For instance an EC88 would 
be a 6.3 volt heater (E) and a single 
triode (C). If a second C was used in 


the type number it would indicate a twin 
triode. Unfortunately we do not have the 
space to list the complete code for these 
valves, Just recently a new coding system 
of the same nature was started for tran- 
sistor identification. In reference to your 
query re using a 400-volt electrolytic in 
place of a 12-volt electrolytic, this would 
be acceptable as long as the electrolytic 
has been formed recently. In other words 
if a second-hand electrolytic is to be used 
it would be wise to connect it across a 
200-300 volt source for a while to make 
sure the electrolytic film is formed. 


TRANSFORMER TAP 


R. C. W. (Epping, N.S.W.) writes to suggest 
a modified form of power transformer 
secondary winding, whereby an extra 
tap is provided at the opposite end 
of the winding to that normally used 
for the tapping. While not claiming 
that the idea is new, he points out 
the advantages of such a tap par- 
ticularly in modern voltage doubler 
circuits, which would reduce the num- 
ber of transformer types which would 
need to be stocked and help the 
experimenter. 


Many thanks for the suggestion R. C, W. 
As you say, the idea is not new and, in 
fact, has been used commercially as a 
means of obtaining a larger range of 
voltages than possible with the maximum 
practical number of taps. Whether there 
would be sufficient incentive for the trans- 
former manufacturers to provide this ar- 
rangement on conventional transformers is 
another matter, and would depend mainly on 
demand. In any case, some types currently 
available have been designed for maximum 
versatility, as for example the one used 
in the Powered Monitor (September, 1964) 
and the Photo-Timer (August, 1964). Never- 
theless, we will pass the idea on to them 
at the first opportunity. 


ELECTROPLATING 


1.G. (Willoughby, N.S.W.) writes praising the 
article on Plating at Home. However, 
he mentions difficulty in obtaining the 
gold and silver salts. 

We suggest that you contact the firm 
mentioned in the article, Matthey Garrett 
Pty. Ltd., as they are definitely able to sup- 
ply these materials. This firm has offices in 
Sydney, Brisbane and Richmond, Victoria, 
The Sydney address is 824 George Street. 


“ELECTRONICS Australia” INFORMATION SERVICE 


Conditions governing this service are set out below: — 


ils O ossist readers, “ELECTRONICS Australia’ conducts a technical information service. 


(1) Address letters to: Assistant Editor, “ELECTRONICS Australia,” Box 2728, G.P.O., Sydney. 
(2) Requests for copies of circuits or technical information requiring a postal reply must be accom- 
panied by postal note or stamps to the value of TWO SHILLINGS. Queries not accompanied by a fee 


will be answered in rotation on these pages. 


(3) For the 2/ fee, we will supply circuit dota, as available, from our files. The amount of dota 
available varies, but in no case can it include information odditional to that already published in the 
magazine. For complicated projects involying material extracted from more than one issue, an extra fee 
may be requested. As o rule, requests for circuits will be answered more speedily if they are not compli- 
cated by questions requiring the attention of technical personnel Where articles are not on file we can 


usually provide a photostat copy at 2/ PER PAGE. 


(4) The information service is aimed primarily ot assisting readers in matters relating directly to 
articles published in the magazine. Answers will be given in note form and only so far as can be drawn 
from general knowledge of the relevant subject. We cannot provide lengthy onswers, undertake special 
research, discuss commercial designs or draw special circuits. Please note that the inclusion of an extra 
fee does NOT entitle correspondents to special considerations. : 

(5) The editor reserves the right to return fees or to limit the scope of an individual reply when it 
is felt that a partial answer will be better than none at oll. 

(6) In addition to the obove service, chassis blueprints are available for most of our projects show- 
ing the position of holes and cutouts for metal-working, but containing no details of wiring. Apart from 
complicated projects like TV sets and oscilloscopes, most blueprints cost 5/ each. Original photographs 
of most projects are also ovailable, from 5/ for a éin. x Bin. glossy print, postage 9d extra. 

(7) “ELECTRONICS Australia’ does not deal in radio components nor will we debate the relative 
merits of competitive products. Prices and specifications should be obtained from advertisers. 

(8) Technical queries are not answered by telephone. 

(9) We have no file of circuits for commercial radio or TY sets, etc. 
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“OXFORD” 


RADIO CHASSIS 
INSTRUMENT CASES 


PRINTED AND 
ENGRAVED PANELS 


SPECIAL 
METALWORK 


NOW AT NEW PREMISES 
24-32 O’RIORDAN STREET, 
ALEXANDRIA. N.S.W. 


All distributors carry the full range 


VICTORIA: SOUTH AUSTRALIA: WEST. AUSTRALIA: 
A. H. NICHOLLS & CO., Gerard & Goodman Ltd., Pakbar Pty. Ltd., 
22 Elizabeth Street, 192 Rundle Street, 38-44 Stone Street, 
East Bentleigh. Adelaide. West Perth. 
QUEENSLAND: oaks 

Ns 0., Homecrafts-Tasmania, 
14 Pan Beat ® 199 Collins Street, 


South Brisbane. Hobart. 


HEATING SYSTEMS PTY. LID. 
24-32 O'Riordan Street, Alexandria, N.S.W. 


69-3764 Open Saturday 10.30 a.m. to 12.30 p.m. 69-7616 
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(Continued from Page 48) 


of the audio system, the resistor ca 
be made somewhat smaller. The extre 
resistor can be introduced into circuit) 
whether the simple detector is used, of 
the full whistle filter system. 

To align the short-wave band, it) 
should be necessary to give attention 
only to the two cores and two trimmers, 
it being assumed that the IF trans- 
formers will already have been aligned, 

Tune to a short-wave station towards 
the low frequency end of the band and, || 
rocking the dial slightly to keep it i 
tune, adjust the core of the aerial coi 
for maximum signal strength. Then find 
a station near the high frequency end 
and, following the same procedure, 
adjust the aerial coil trimmer. 

If a calibrated signal generator is 
available, or if one or more short-wave 
stations can be identified, the frequency | 
coverage can be brought into line wit 
dial calibrations by suitably adjusting 
the cores only at the low frequency 
end of the band, followed by the trim- 
mers only, at the high frequency end 
of the band. 

As mentioned earlier in the article, 
it is important to have available the 
full sensitivity of the IF channel if good | 
short-wave performance jis to be realised. 
To this end, any neutralising capacitonl| 
in the IF channel should be kept to the | 
smallest possible value consistent with) 
stability. If you can do without it, so 
much the better. — 


FORUM 


(Continued from Page 71) 


which would be free of the foregoing 
objections . . . . or some of them.) 
For example, if you look at the 
article elsewhere in the issue on Hall 
Effect devices, you will discover therein) 
the sweetest frequency doubler that ever 
was. Put in F plus F and out comes 
2F plus a DC component, which ca 
be readily disposed of, -| 
But—and what a but it is—while it 
would be a most effective doubler for 
single tones, it would equally be 
most effective intermodulator for mul- 
tiple tones. And I doubt if there’s any 
sound more unpleasant than thoroughly 
intermodulated audio. 
I fear that, on this rock, the whole) 
idea of “Alvin Generation” per frequency 
doubling must founder, method not- 
withstanding. 2 


ELECTRONIC MUSIC 
(Continued from Page 107) 


a second and more elaborate instrument. 
The second RCA Electronic Music 
Synthesizer was placed in use at the 
Columbia-Princeton Music Centre at its 
inception in 1959, 

Whether the electronic composer! 
employs the RCA Synthesizer or whether | 
he uses other devices for transforming 
and modulating concrete sounds, hi 
the first composer in history to 
directly with his materials, as does a] 
painter. ' 

This is an exciting step forward. 
longer does he have to depend on the 
whims of interpretation. And, from 
larger point of view, the possibilities now 
available to him are endless-—limited 
only by the depth and range of his 
creative being. (Reproduced by courtesy 
of “Electronic Age,” spring, 1965.) ED 


| 


office before November 5th. 
Box 2728, G.P.0,. Sydney. 


FOR SALE 


— RECORDER BARGAINS. New and used 
yachines. Buy from a technician, not a sales- 
n, Free technical advice. All repairs and 
essories. Country inquiries welcomed. Tom- 
in's Radio, 528 Liverpool Rd., South Strath- 
Id, N.S.W. 642-4215, Sydney. 


» All back issues “"R. TV & H."' in stock at 
times. 1939-1955 copies, 2/ each; 56-59, 
H 0 to d 4/ each, Post incl, 
eilr, S56 O'Connor 
71-2569. Wanted to 


H AUTOMATIC TAPE RECORDERS. For those 
who want the ultimate in perfection, Sound- 
rated relays, bu.it-in 2-channel mixer, auto, 
ide projection, 4 heads, 4 tracks, 4-speed, 
\ and 8B, monitors, reverb., echo., tsereo, mono, 
q. range to 20Ke.,. plus or min 
range to 60db, Ow ahd- 
per cent, channel sep, 50 


d A.C. operation, 
German made, light and compact. 
never see more features or quality 
ir your money. Push-button control, A dream 
operate and own, Prices from K 
- N.S.W. Distributors: Tomlin's Radio. 
28 Liverpool Rd, South Strathfield. 642-4215. 
(ountry and Trade inquiries welcome. 


ORGAN COMPONENTS. Send for our illustrated 
italogue listing parts, kitsets, circuit data 
id electronic organ keyboards, pedal boards, 
ntact wires, wiper plates, contact blocks, stop 

‘Switches, stop tabs, piston switches, coupler 

‘Switches, multi-type relays, toe pistons, expres- 

on controls, solenoids, etc. Also many sundry 

rts such as felt str.ps, springs, felt washers, 
readed rod and components for pneumatic 


‘For the benefit cf experimenters we list sets 
data sheets available for several different 
designs of organs. 

Alan Douglis, a transistorised design and the 
de Organ construction kitsets. 

ce nonics”” pre-assembled units and complete 
rgans. 

lease sen! S/ cheque or postal note to cover 
art cost of printing and posting. Peska Pty. 
Ltd., P.O. Box 306, Frankston, Vic. 


iTV PICTURE TUBES: 
“year warranty, £7. 

2-year warranty, £10. 
Pius old tube, Special prices to the trade. 
types except bonded and 27-inch. These 
bes have an all new gun (cathode, heater, 
se, etc.). All duds must be under vacuum 
ind scratch free. When ordering by mall, add 
ight. DO.stributors wanted. Sure Brite Picture 
bes, 198 Pacific Highway, Crow's Nest, sydney, 
“S.W. Entrance: Rocklands Road. hone: 

92-7743. 


E BARGAIN! 600ft on 3's reel, 20/, post 
ee. Four reels for £3/10/. Brand new, too 
ality LP. Chas. Kidd and Co., 128 Arthur 
treet, North Sydney, 


RANSISTOR RADIO REPAIRS. 
Japanese sets repaired, 
parts, but for use 
ss leather case, by req. post from anywhere 
Australia. 7-day service, ‘‘Toughless’’ take a 
tle longer, We also repair Jap. gramo. motors 
to keep correct speed. eter G. prougnrons 211 
ieorge Street, Sydney. Phone 27-5831. 


STOM Built Transformers:—-Power, audio, etc. 
le or quantity prdouction, Battery chargers, 
ifiers, electric motors, transistor radios, Gen- 
engineering, fitting and turning, sheet metal 
lork, etc. Parkinson Transformers, P.O. Box $23, 
uth Brisbane. Phone Beenleigh 33. 


All makes of 
We have mest spare 
In repairs only. Send set 


N OC44, 45, 71 108, 

152, 2N217, 2695, 7/ ea. OC84, OA210, 1G 

ta. OA211, 10/ ‘ea. OC1Z!, 2N370, 371, 
A31, 12/ ea, 2N301, 250, 257, 


Y¥Zi3, O 3 18/ 
. OC28, 29, 35, SFT240, 26/ ea. OAS, 10, 
. 91, 95, 3/ ea. New Scotch Recording Tape 
200ft Zin Reel, 20/ ea. Pack. and Post., 1/6. 
( aed Electronics, Box 1452, G.P.O., Adelaide, 


IODEL Traction Engine blueprints, 95/ set, Cast- 
Stocked. Bolton, 72 King St... Sydney, 
talogue 7/6, 


NSISTOR 3 receiver kitset. Complete kit of 

rts, including circuits and instructions supplied 
onstruct a very efficient receiver. No aeria! 
fe gurney Full price 6516," Neliard Elec: 
tic cabinet. Full price 3 - 
ics, Box $8, P.O., Campsie, N.S.W. 


Amplifier  kitset. Improves _ sensitivity, 
tivity and sig to noise ratio. May 6b 
ached to any transistor receiver without inter- 
ence to circuit. Good results obtained when 
used with car radios. Transistorised small_in 
‘size. Full price 35/. WHallard Electronics, Box 
$8, P.O., Campsie, N.S.W, 


\MPLIFIERS. Ex-Navy amplifiers, suitable for 
audio or experimenters. Brand new in original 
‘wooden crates, 240V AC supply; 3 watt output. 
Phone jacks for 12 ohm speaker and low Im- 

dance input. Circuit disprem with each unit. 
idiculously. priced at £4 (add rail freight). 
‘Weighs S2ib. ELECTRONIC SERVICE CO., 15 
HMawalla St., Beverly Hills, N.S.W, 


letters. Minimum size of advertisement is two lines. 
EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. 
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FOR SALE 


PALEC VCT £5, Ham components, valves, power 
and modulaiton transformers. Cheap B, C and D 
AR7 coils, £1 a Petraich, 128 Wangee 
Rd,. Greenacre, W.S.W, 


VANSONIC 900 professional 
Two National RS773 tape 

Two speaker cabinets with 10in Wharfedale and 
tweeters. Handle 20 watts, £35 each. All prand 
new. Brookes, 3 Hamilton St., Rose Bay, N.S.W, 


SANSUI AU7O stereo amplifier, 25 watts RMS 
per channel, £95, Lenco Stre turntable with 
diamond stylus and dustbug, £35, Sharp 16in 
portable TV, £75. All new. Brookes, 3 Hamilton 
St., Rose Bay, N.S, 


SHURE V15 Cartridge, brand new, 
3 Hamiiton St., Rose Bay, N.S.W. 


TRANSISTOR 
special 


tape deck, £200, 
recorders, £130 ea, 


£38. Brookes, 


J.H, Mk.2 arm; ‘‘Deram'’ trans. cartridge, 
Ph. 71-1777, Sydney. T. Burn, N.S.W. 


CRO. R. TV and H., pe 60 and Sept. 56, £30. 
Offer, 234 Biaxiand Rd., Ryde. 80-3767, N.S.W. 


HEATHKIT, Sin laboratory oscilloscope, 
bandwidth, push-pull amps., as new, £50 
best offer. ° : rey. 4 Grimwade_ S&t., 
Socetvetts Victoria, 46-1749, After 5 p.m. Terms 
rranged, 


HEATH Comanche receiver MRI £75. Cheyenne 
transmitter MT1 £70. Mobile transistorised 
supply MP10 £20. S.W.R. Bridge AM2 £7/10/ 
Freq. meter LM14 plus calib. book £35. Elec- 
trovoice Ceramic microphone V27SR £7/10/. 
VK2X1, Sydney, 604-4188, N.S.W, 


PUBLIC ADDRESS. Second-hand am viflerg,., microv 


£11, 


5 megs 


4 


hones, speakers, etc, List from Box 122, Oak- 
eigh, Vic. 
pA ALAIN Ba A AEE BS cea PY oes en SS TTD 
R.C.A, C.C.T.V, comers, fair condition, £150 or 
offer. Sydney, 85-6335, N.S.W, 
SELENIUM Rectifier. U.K. Quality product, FW, 
Scidge l2v-4A, 23/; t2v-2A, 15/; Valves 
VR10S/30,  9/; VR150/30, 11/. Post xtra, 
Radio-Electronics, 2/124 Old South Head Rd., 
Bellevue Hill, N.S.W, 38-3850 


er ea ree ont lity $$ 8 H tat 
supply, Complete top quality .B. Ham station 
for urgent sale. VWK2BRW, 44-7701. 


PYE reporter 2-way radio. Two only, £15 each, 
Beveridge. 44-7701, Sydney, N.S.W. 


READER SERVICE 


MAKE vitreous enamelled 
etc. Send S.A.E. ta R.M. 
North Essendon, Vic. 


MICROGROOVE discs from your tapes, also tape 
copying service. Highest quality discs at all 
speeds, Prompt service. Moderate charges, 
Country and Interstate enquiries welcomed, 
Vitaphone Recording Studios, Box 18, Post Office, 
Lane Cove, N.S.W. Phone (Sydney). 42-6154, 


Jewellery 


ash trays, 
Gems, 


.O, Box 77, 


ah at PG RA ie Leach Slt hI el es Nl Rca Ce 
MAGAZINES-AGENCIES-SAMPLES and Exchange 
offers; complied from World sources. Mention 
activities enclosing 5/, 10/ or £1, Thompson, 
4 Shaw Road, innaioo, W.A, 


AES cca Radar neh LA tied Se A Ub) 1 EE ALE a SE 
REPAIRS TO RECEIVERS, transmitters, construc- 
tion, testing, TV alignments, Xtal convs., any 
frequency, £20/10/ plus tax. Eccleston Elec- 
tronics, 146a Cotham Rd., Kew, Vic, 80-3777, 


BENDIX RADIO COMPASS, automatic and man- 
ual types, repairs and spares. 42 Cambridge 
Ave., Vaucluse, N.S.W, 37-3264, 


ELECTRONIC ORGANS, Do not bulld yourself an 

organ without first consulting us, Send for 
initial information on the superb Schober 
(U.S.A.) build-it-yourself kits. No stamps re- 
quired, The Electronic Organ Co,, 11 Cadow 
St., Pymble, N.S.W. (Mali only). 


TAPE TO DISC SERVICE. Quality Microgroove 
discs from your tapes. 15 years of service in 
this field. 10in discs, 32/6; 12in discs, 45/; 
Write for complete listings, Kay-Bee Record- 
Ings, Box 246 Murray Bridge, $.A. 


A.T.R.A, Austraiia’s only representative tape re- 
cording association, invites you to Join the ever 
increasing ranks of enthusiasts from ail parts 
of the world; bi-monthly magazine, roundrobins. 
branch meenret: Write Hon. Sec., P.O., Box 67, 
Eastwood, N.S.W. 


TAPE RECORDER OWNERS. Benefits of American 
tape lending libraries now available in Australia! 
Pre-recorded tapes for hire, 


exchange or sale. 


Widest ‘possible selection— all popular brands, 
Command, Warner Bros,, United Artists, R.C.A., 
Camden, ate, 2 track or track, mono or 
stereo, 3%, i.p.s or 712 I.p.s, Catalogues and 
details from Tape gay We Library Services, 
P.O. Box 410, Manuka, A.C.T. 
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Advertisements in these columns cost only 5/- per line. Each line contains the equivalent of five words each of nine 
PAYMENT MUST ACCOMPANY ALL ADVERTISEMENTS 
Your advertisement for the December issue must reach our 
Address your advertisement to the Advertising Manager, ELECTRONICS Australia, 


ms 


READER SERVICE 


MELBOURNE Tape Recording Enthusiasts. Join 
the Recording Society of Australia for practical 
recording, lectures and demonstration, 

1035, Dandenong Road, East Malvern, Melb. Vic. 


GENUINE polished colourful North-West Gem- 


stone pendants, rolled gold or silver chains, 
excellent Xmas gifts. Send Postal Note 17/6 
each, two for 30/. Trade enquiries welcome. 
W. A. Gemstone, Box 42(E), Applecross, W.A. 
MINERALS—10 samples of W.A. minerals in 
attractive plastic box, Including hematite, zir- 


con, beryl, galena, ilmenite, etc,, with literature. 
Ideal for students, rockhunters. Send postal note 
25/, Box 42(£), Applecross, W.A, 


Aus- 
P.C., 


Secretary, 
tralian Yape Box 3. 


Recordi Society, 
Crow's Nest, £6 ad et ald 


N.S.W, 


TAPE to disc recording. Tapes copied. J. &. 
14 Helen St., Mt, Gambier, sar : 


POSITIONS VACANT 


TAPE RECORDER — SALES REPRESENTATIVE. 
Wanted by well established firm with a reputable 
tape recorder Hpency for wholesale and retail! 
selling in N.S.W, Good salary, commission, car 
\lowance, superannuation. Please telephone 
2-4177 for appcintment. 


Fox, 


TECHNICIAN required TV station, 
opportunity to work 
ue station, 


An experienced and 

preferred. 
New 
amworth, 


WANTED 


Instruction manual, 


man 
elevision 


hief Engineer, 
Calala, 


adio Centre, 


WANTED, 
grams for S.T.C, 
Apply #. M, 
North, N.S.W, : 

WANTED, Command 8C454 or 456 for amateur 


use. Please write M, Campbell St., 
Belmont, W.A,, price, etc, 


TRANSISTOR SERVICE 


ALL JAPANESE MAKES 
REPAIRED 
including .. . 


with circuit dia- 
transceiver Type 22, 2-8MC. 
Laidier, 4 Babin Fiace, 


stating condition, 


Aristone Sony Mitsubishi Fufiye 
Berlin Sharp Nivico Kenco 
General Aurora Spica pista 
anyo 
Mariner Crown Toshiba Standard 
National Hitachi Belair Yashica 


We do not sell spare parts 


PETER G, BROUGHTON 


211 George Street, 
Sydney. Tel, 27-5831. 


MAKE ‘50to*200 


Whenever You Want It! 


EARN EXTRA MONEY! 


you Can Succeed in Mail Order 
3 with Mail Order Techniques! 
ree 


sample brochure contains new and 


unique items for home. Auto family, gifts. 
Work part-time or full-time, from home, 
store, office, over 100 p.c. profit on all 


items. Sample brochure, wholesale prices. And 
all Mail Order data sent, on request. 
Send your name and address to: 


KINGSLEY Products 
"Veta" BIRLEY STREET, BRISBANE 
Telephone 24055 
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“ELECTRONICS Australia” 


SPECIAL ORDER FORM 


Guarantee yourself a complete set of issues for 
your library with no copies missing. 


SUBSCRIPTION RATES 


PER. YEAR 
Commonwealth, Fiji, N. Guinea £1.15.0 
United Kingdom & N. Zealand £A2. 0.0 
British Dominions £A2. 0.0 
Foreign £A2.10.0 


POST THIS COUPON TO:— 


The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney. Australia. 


| Sarlon Industries Pty. Ltd. 


William Willis Co. Pty. Lid. .. 
Willis S.E. Trading Co, .. .. .. 


Zephyr Pty. bade os Se eee s 74. 
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Now available, 
Radford 15 & 25- 
watt amplifiers & 


Sc.2 Control 
Units. 


Hi-Fi News 


THE MONTHLY NEWS SHEET FOR ALL Renowned for Highest 
HI-FI ENTHUSIASTS—NOVEMBER, 1965 aval 


| QUESTIONS AND ANSWERS ABOUT 
| ~ AN UNUSUAL TAPE RECORDER 


TAPE DECK 


usual cost: 


| 
IF 1 CAN AFFORD A GOOD CONVENTIONAL 
w APE RECORDER, WHY SHOULD I CHOOSE 
A GRAMDECK? 


Because you get BETTER results at far less cost. 
When you buy an ordinary tape recorder, you are buying 
fe over again items which you already possess in your 
iramophone or record-player — motor, speaker, valves, 
ransformer, amplifier, etc. These items, with many other 
Helicate components have to be put into the relatively con- 
aned space of an ordinary tape recorder, so they are small 
ind not as robust as the components of your record-player. 
i Remember also that Gramdeck has a facility found 
on only a few of the most expensive tape recorders — you 
jan record music or background sounds and, without erasing 
whe recording you have already made, you can superimpose 
Wny voice on top of it. 


YOU SAY I SHALL GET BETTER REPRODUC- 
ION WITH GRAMDECK. WHY? 


A conventional tape recorder has a small speaker and 
ot much room for a first-class amplifying unit such as 
ou have on your radio, gramophone, etc. The speaker 
ou possess now, for instance, is probably some Qin across, 
hereas in the standard tape recorder it is only about 4in. 
pramdeck gives you precisely the tone-quality and fidelity 
jou now enjoy from your record-player, or radio. IT USES 
(HE VOICE OF YOUR OWN INSTRUMENT. 


IS THERE ENOUGH TORQUE (TURNING- 
OWER) ON MY TURNTABLE MOTOR? 


Unless it is worn out or very old, there is power to 
are. The torque or turning-power needed to drive the 
ramdeck reels (measured in gram-centimetres) is 120 to 
60. Most record-players comfortably provide 253 to 300 
Tam-centimetres torque, with no more than 1% speed 
hange. 


This unique unit comprises a Tape Deck, Pre-Amplifier and 
Microphone that enable you to enjoy high quality tape record- 
ing at a cost of only £24/10/. How? Because the Tape Deck 
is designed to operate with your existing equipment, ie., any 
record player or radiogram. 


600 OHM MOVING 
CONTROL UNIT COIL MICROPHONE 


ow you can have a superb Tape Recorder at a fraction the 


HOW CAN I SATISFY MYSELF THAT 
GRAMDECK SOUND QUALITY REALLY 
Is BETTER THAN THAT OF ORDINARY 
TAPE RECORDERS? 

Words cannot possibly do justice to the superb quality 
of recording and reproduction you get from the Gramdeck. 
The only way to satisfy yourself that it really is first-class 


is to HEAR IT. We are confident you will be astonished 
and delighted. 


Twin track head? .... Yes. Fit on record changers? Yes. 
Automatic erase? .... Yes. Tapes any speed? .... Yes. 
Erase without recording? Yes. Easy tom fit jc. cn ot Yes. 
Superimpose? _....... Yes. Spool sizes up to S5iin? Yes. 
Record direct from radio? Yes. Very reliable? ...... Yes. 


These unique Tape Recorders are imported from Eng- 
lang and sold direct by the Agents at the quite remarkable 
price of £24/10/ for the complete unit (Tape Deck, Pre- 
amplifier and Microphone). 


DETAILS FOR THE TECHNICAL MAN 
CONTROL UNIT (PRE-AMPLIFIER) : 
Output voltage from CCIR test tape, or average program level, 0.25 
volts rms, Noise: Better than 3 mV rms. Response: Playing EMI or 
CCIR test tape, Plus of minus 3dB from 60 to 10,000 c/s. Record/ 


Replay, same as above. 
TAPE TABLE : 

Output at peak recording level 4 m/V rms. Impedance: 700 ohm at 1 
Kc/s. Inductance: Nominaily 120mH. Gap vertical; Nominal width 
0.0002Sin. Top-track recording. Wow and Flutter (from tape table 
only) better than 0.15% rms. measuring all components from 0—300 c/s. 
With transcription turn-tables better than 0.2%. With commercial 
gramophones of changers, better than 0.3%. 
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ASDIC BRISBANE AGENCIES 
STEREO SPECIALISTS, 16 Stanley Street, 1 

H 166 Glebe Road, Glebe, N.S.W. South Brisbane, Qld. i 

§ Telephone 68-1014 4-5466 H 

i Please forward, free and post free, your 16-page booklet : 

gon the Gramdeck Tape Recorder described on this page. H 
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ASK YOURSELF THESE 
3 QUESTIONS 


1, Am | in a dead-end job? 


Z, Can | use my spare time to get 
ahead? 


3, Am |! capable of earning more 
money? 


If the answer is yes, there is room for 
you in radio-television. Does your job 
really offer security — worthwhile pros- 
pects? If not, now is the time to do 
something about it. Send the coupon 
below for the free booklet ‘Careers in 
Radio and Television" which shows you 
just how A.R.T.C. training can help you 
to a bright future with good prospects. 


TRAIN AT HOME OR AT 
THE COLLEGE 


With A.R.T.C. you can obtain the train. 
ing you need at the benches and lec- 
ture halls of Australian Radio and Tele- 
vision College or in your own home by 
correspondence ... you can be taught 
every important aspect of radio-tele- 
vision, details of every application of 
the fundamental principles. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 


BER ETD: 
E.S. & A. BANK BUILDING, 


Cnr. Broadway and City Road, Sydney. 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a profitable career for you in 
the many phases of radio-television in- 
cluding manufacturing, radio servicing, 
television ~ servicing, research, sales, 
broadcasting and television executive, 
armed forces. A.R.T.C. can help you 
gain one of these much-sought-after 
positions, but remember, it is only the 
trained men who succeed and A.R.T.C. 
can give you the complete training 
which is necessary. 


Make Spare-Time Money 


If you wish, you can make your spare 
time earn money for you by training at 
home and many students make extra 
money after only the first few weeks. 
However, if it is not convenient for you 
to train at home, then you may use the 
modern A.R.T.C. workshops. The course 
is intensely practical and _ individual. 
Safeguard your future . .. mail the 
coupon today. 


i 
|| Dear Sir, 


“careers i 


COULD BE THE 
TURNING POI 


YOUR CAREER > 


|; AUSTRALIAN RADIO & TELEVISION 
| 206 Broadway, Sydney, N.S.W. 4 


Please send me, without obligation, your free 
| booklet “Careers in Radio and Television.” 


| NAME ......- 
AD DRESS eor-cvnconsossoccuwssteictansersoxora>ssrss-ineereesa ; 
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Printed and published by Sungravure Pty. Limited. ihe 
of Morley Avenue, Rosebery, at Morley Avenue, Rosebery. 


A.R.T.C. CAN TRAIN | 
YOU AS IT HAS THOUS- | 

ANDS OF OTHERS! | 
Thousands of ambitious men have 


realised the benefits offered by 
A.R.T.C. training and are now 


making money in radio. You can 
join the ranks of the skilled men. 
. and it costs only pence a day. 


MAIL COUPON NOW _ 


You are invited to mail the coupon 
below which can be your first step to-— 
wards securing a job or business of you 
own with good prospects, security’ and 
big money. A.R.T.C. will mail to you, 
return, at no obligation to you, the big — 
free booklet ‘‘Careers in Radio a | 
Television.'’ This booklet will show yor 
definite steps you can take for a bette 
job . . . how you can succeed in life. 
Post the coupon, phone or call NOW 
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